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1— APPARATUS 


C. 0. D9SICX 

Hew specific hett apparatus. Ezsa Griffiths. Proc. Phys. Soc. London 33, 
365-61(1921). — An app. is described for the detn. of the sp. heats of materials such as 
cork, charcoal, etc., which are difficult to deal with by the ordinary methods. The 
calorimeter is a dosed cylinder rotating on a horizontal axis. The heating coil and the 
thermo-elements project into the calorimeter and are maintained stationary. The 
material under test fills about of the calorimeter and is mixed by being carried round 
by fins attached to the internal surface. To insure equalization of the temp, the material 
is ground fipe before the test. By reducing the wts. of all parts to a minimum a calorim- 
eter of 4 1. capacity has been constructed whose water equiv. is less than 100 g. The 
jacket surrounding the calorimeter is made of copper wound with a heating coil. Dur- 
mg an expt. the temp, of this jacket is maintained equal to that of the calorimeter, thus 
eliminating the corrections for heat loss by radiation and convection. Tkt sp. hoots 
of charcoal, shg-wool, dialomacoous earth, granulated cork, and baked cork {slab) at a mean 
temp, of 25” were found to be 0.29, 0.17, 0.23, 0.43 and 0.43, resp., and the moisture con- 
tents were 6.89%, 0.02%, 2.09% and 3.45%, resp. (that of baked cork was not detd). 

C. C. Van Voorhis 

A oonyenient apparatus for the preparation of small quantities of pure nitrogen or 
carbon monoxide. H. P. Waran. University of Cambridge. Phil. Mag. 42, 
246~9(1921). — A simple app. of glass is described for the generation of N* by dropping 
Br water into dil. NHiOH according to the formula 8 NH, + 3Brs = Ns + BNHJlr. The 
app. constats of a glass-stoppered dropping funnel with a ground-glass stopper which is 
sealed into a vertical glass cylinder in the bottom of which NH 4 OH stands in connection 
with an H tube having as its ether vertical arm a glass reservoir with glass stopper and 
below the H arm a stopcock for filling or discharging. The N» is delivered from the 
top of the generator through two stopcocks with a reservoir contg. PjO* between them. 
The same app. can be employed for the generation of CO by dropping coned. HjSO* into 
formic add, according to: HjCOj + HjS 04 = {HjO -f HiSO*) -f CO, as well as for any 
other gas that can bp generated imder similar conditions. S. C. Lind 

A simple device for mslring crystal-structure models. K. Spangbnbbrg. Centr, 
Mineral. Geot. 1921, 229--33. — Iron rods 4 mm. in diam. and 80 cm. long are attached to 
individual iron bases. Wooden balls of various colors are accurately bored to the same 
diam. They may be slid on these rod.s and will retain their position by friction. As- 
sembling these rods in various ways and pladng the balls in their proper position enables 
one to build up any point system easily and quicldy. Otto von Schlichtbn 

The “Hennetisator.” G. Schnbider. Dessau. Chem. Zlg. 45, 892(1921).— 
Instead of using mi air-pump to exhaust vessds in which foods, etc., are to be preserved 
under vaomm a higher vacuum is more easily obtained by filling the '"hermetisator” 
with HtO and pumping out the HsO. Made by Winkler & Co., Dessau. J. H. M. 

A ida^leip^ffttus for preparing distilied water with constant addition edpre-heated 
water. 0. Lbchbr. Kottbus. Chem. Zig. 45, 892(1921); 1 cut.— A Cu or Sn steam 
generator of about 2 1 . capacity, «dth glass HiO gage, is connected to a vertical bulb 
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orndtiuer. ¥he warm {rom Uw condeoaer poMcs tkiotigh » dart ndAiis to 
I anfi of a y, the other arm carrjrmg an overfiow tube with acttw cack.' 
the y eonnects to the top of the steam (caen&r, a short glam stem wtth'gRWncI oseh 
beiiig inserted in the tabinf. Bjr adjusting the ^ass and screw eadis.theceiieimtsr 
b fed with HiO as fast as it b erapd. J. B. 

Suggestions fm eelibnting base metal thermocoi^lea by dm boesing-foiBtm^dd. 
KinTUWD Marsh. New Kensington, Pa. Chan. Ifet. £ng. 24i 1071(1^31).— ^he 
paper deab with the protecting tube. Fe can be coated with graphite by heating to 
900° and quickly plunging into a wash of 1 vol. grapUte to 2 Tob. water, withdrawii^ 
before the tube has lost the heat desirable for drying the coating. Finely powdered, 
notflake graphite must beused; it mustbe stirred inunedbtelyfaeforeuse. Thecoating 
can be cleaned, and so used in different metab. The coated tube b more robust than 
refractories and contaminates the metal less than iron, or than glass does in an A1 bath. 
In melting Cu the graphite must be protected from oiidation by an outer layer of Ihne, 
similarly applied from a 1 : 1 wash. W. P. WBlTg 

Setting a recording pyrometer for cold-junction temperature. KmitAND MansH. 
New Kensington. Pa. Chem. Met. Eng. 24, 1152(1921).— In the case where the gal- 
vanometer scale does not come down to the cold-junction temp., the pointer b set tor 
any convenient low temp., A, then, by an adjustable small e. m. f., is deflected by an 
amt. A — C, where C is the cold-junction temp., and then set to A while the small e. m. f . 
continues to be applied. On open circuit the pointer, though off scale, now reads C, 
which is the necessary adjustment. W. P. WHrrg 

The open mercury manometer read by displacement intecfecometry. Csxi, 
Barhs. Proc. Nat. Acad. Sci. 7, 71-5(1921). — The app. b essentially a U-tube, with 
wide shanks, cut in a rectangular block, preferably of iron. Thin ^ane parallel glass 
pbtes floating on Hg, which fiUs the U-tube, act as mirrors for the interferometer beams. 
A range of pressure measurement of 3 X 10** to 3 X 10*’ cm. of Hg is possible. Bxpts. 
are described or suggested for using the apparatus as a vacuum gage, air thermometer, 
abs. electrometer, etc. H. M. McLadgbuh 

Testing of thermometers. Anon. Bur. Standards, Cire. No. g, 3d Bd.(1921).— 
“Thb Circular b designed to give such information as b useful to those who Irish to send 
thermometers to this Bureau for test.” W. P. WhitB 


Twenty-five years of liquid air (SchrSbBr) 2. 


Analytical balance. W. M. Pestel. U. S. 1,387,998, Aug. 16. The pat lebtss 
particularly to structural features of the cider beam and the device for operating it from 
outride the balance case. 

Gas washers. W. H. Geeskan. U. S. 1.388,812-13, Aug. 23. The gas is brought 
into contact with a cascade of Hd9. 


2— GENERAL AND PHYSICAL CHEMISTRY 


W. E. HENDERSON AND EDWARD MACE 

Recent advances in science— Physical chemistry. W.B. OaembE; Univ. Lolddoni 
Sa, Pfopets Id, 190-5(1921); cf. C. A. IS, 3233. Josgra 

The teaching g( diemisby in colleges and nnivetsities. Geo, Ws MmsubUgna 
Oem. Butt (Chicago) 8, 176-7, 193-4, 202, 218-9(1921). • • ■ •«. SaB*?' 

.PhewtigN-y |]| tpa Dotch luities. A. J. Kldyvbr. OkrM. IVeeMiad U> 551-7 
( 1921 ); >-, 8 . 11 .- 

GrioM li^mana. Bdmond Boorr. Atm. phyt. Id, 165-64(19311; . 
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Ik. WBfaBftaanilVpotkwii. BwAiioFustt. Otmi. 2t{. <0,767-^021).— 
Histotkal. " HU&Ut 

A iwWoa of Os otomie w«i|^t o/ eadadom. V. The electniyfie Medtadnelkm 
of ci rtori i iia io eadmiiiin nil&te. Gnooav Pavl BAzm and Cau, Hfpmr WitsoH. 
J. Auk Oum. Soc. 4 }, 1230-41(1921). — Hydrated CdSOi b not particiilitljr aulted for 
eanct woA owing to tiu danger of included mother liquor; and anhydrous aulbito b 
(HfficuH to prep, owing to ita deoompn. at high temps. CdBr,, which b rapidly freed 
fram impurities by crystn., was converted to the nitrate by HNO, and then to the sulbtte 
by H,SO«. The sulfate was then recrystd. Analysb of the hydrated salt by d^rosition 
of Cd in pure mercury gave 112.03 as the atomic wt., a result obviously too low. Thb 
b attributed to the presence of water included in the crystab. Anh 3 rdrous CdSO, 
was prepd. by dehydrating the crystals at 700“ in dry air which had been passed tbrou^ 
fuming H,SOr. The atomic wt, detd. with thb material gave values varying between 
112.392 and 112.429 (av. 112.409) for the best results. Jasibs M. Bbli. 

A nrbion of die atomic weight of zinc. U. The tiectrolytic detorminatimi of liiie 
in rine chknldo. G. P. Baxter amd J. H. Hodges. J. Am. Chem. Soc. 43, 1242-61 
(1921). — Anhydrous ZnCl, was prepd. by dehydrating ZnBr, and converting the bromide 
to chloride in a current of dry Cl. An aq. soln, of this salt was electrolyzed; the Zn 
was deposited in a Hg cathode. The atomic wt. of Zn calcd. from 1 1 analyses varied 
between 65.341 and 65.407. with a mean of 65.372. After rejection of 4 results which 
were considered not as accurate as the others, the av. was 65.370, Thb agrees closely 
■ with the result (65.376) of Richards and Rogers (Proc. Am. Acad. 31, 158(1895)) and 
the result (65.388) of Baxter and Gross (C. A. 10, 1122). Jambs M. Bbu, 

Bledrochemical conceptions of valency. Johm A. N. Friend, Municipal Tech. 
Sdiool, Birmingham. J. Chem. Soc. 119, 1040-47(1921).— In an earlier paper {C. A. 2, 
1618) F. postulated residual or latent valencies which are called out in pairs of equal 
and opposite sign, and which differ from "ionized valencies” of such compds. ns NaQ. 
The fonner valendes were postulated to account for mols. composed of atoms of similar 
electrochem. behavior. Several difficulties with the theory are cleared up by Thomson’s 
physicil theory of valence (C. A. 15, 1651). Thus for K.PtCl, the Cl atoms lie at the 
comers of an octahedron enclosing the Pt atom, snch a shell being stable because the 
Cl atoms are joined by non-ionized valencies and the ffeld of force due to the charged 
Pt atoms enhances the stalnlity of the non-ionUed Cl valencies. James M. Bedi 

Irm Duffiilities, ion conductances, and the effect of vbcosity on the conductances 
of certain salts. Dvncan A. MacInnes. J. Am. Chem. Soc. 43, 1217-26(1921),— At 
proent there b no way of distingubhing between variations in equiv. conductance due 
to (a) changes in number of ions and (h) changes in mobility of ions. The °Hr°n halides 
at low oonen. fuffil thp condition of complete dissodation: additivity of the conductance 
at each crmcn. except as thb property b modiffed by changing viscosity. Changes of 
erjuiv. conductance may, therefore, be attributed to changes in ion mobilities arising 
conceivably from increasing strength with conen. of the elec, field due to the ions. The 
change in ion mobility b also shown by the change in transference number with conen., 
a rhange which indicates that the mobility of one or both ions b not const. J. M. B. 

Qdia vdumes In ponmitite. G0NTHBR.ScHui,rg. Z. phyeik 5, 324-30(1921).— 
O. finrb tbt mol. vob. of salts of the form M,O.AlA)i 3SiOi 5H,0. Salts contg. only 
one metal ^f) cannot be prepd. by double deoompn., but the mol. vol. for a mixed salt 
b towd to be linear in the fraction of one component. Mol. vob. with 21 tbses are 
thru found by extrapolatian. Assuming at. vol. and ion vol. to be the <«■"» for the 
lmi«t^ bts;; lmv(ds. for these bases are computed. Of the various recent estittuitea 
tpmotitiea for the alkali metab, G.’s results are in good agreenieiri.only with 
thoieiif tmenz ftmn the mobilities in Hg (C. A. IS, 1440). p. C. HovT 
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Dednctioii of the dUsocUtioo equiUbrim from the theocj of quanta and a eakak- 
tion of ^e chemical censtant based on this. P. Bhrbnvust and V. Trkai,. Atm, 

Pkysik «S, 6O0-2$(1921).— See C. A. IS, 790. ' 0. H. 

Twentjr-hve jears of Uquid air. E. Schsbber. Chm. App. 8, 73^, 

109-11, 120-2, 126-6, 137-8(1921) ; 25 cuts.— The paper includes a brief review of the 
early history of the techn. liquefaction of sur with cuts of C^Uetet's and Pictet’sapp., 
the principles of the Linde process, the sepn. of liquid air into its constituents with 
cuts of the app., app. for the production of Uquid O, a table showing the % compn. of 
the Uquid and gaseous portions between — 182 ® (the b. p. of O) and — lOd’* (the b. p. of 
liquid air), the Chiude and Heylandt processes, a cut showing the arrangement of a 
liquefying plant as built by the SOrth Machine Co., Cologne, a short account of atteimpU 
to use liquid O in explosives, and cuts showing a type of omtainer for Uqnid air. 

J. H. Mookb 

Methods for the production and measurement of high vacua. Final inatalhnant. 
Temperature drop, slip, and concentration drop in gases at low pressures. Saul 
Dushman, Gen.EUc. 24, 890-900(1921); cf. C. d. 15,3024.— A detafled review. 
Au appendix contains tables, formulas and data which ought to prove useful in connec- 
tion with investigations at low pressures. C. O. F. 

The absorption of gas in a vacuum tube. F. H. Nbwman. Univerrity College. 
Beamo 9, 251-4(1921) ;cf. C. A. 15, 2027.— A short review. C. G. F. 

The sorption of hydrogen by amorphous palladium. Jambs Brierly Firth. 
University College, Nottingham. J. Chetn. Soc. 119, 1120-26(1921). — The author's 
summary is*. (.1) The sorptive capacity ol Pd b^ck varies according to the method of 
prtpa. (2) Pd bhek contains both amorphous and cryst Pd, the proportion of each 
varying with the conditions under which it was originalfy prepd. (3) The sorpdvt 
capacity of Pd black at low temps, depends on the temp, at which sorption begins. (4) 
Pd black satd. with H at lOO* sorbs further quantities of H when gradually cooled in 
the gas. (8) A comparison of the sorptive capacity at definite temps, varying fri>m 
100* to -190® shows a slight decrease from 100* to 20* and a continuous increase from 
20" 'to -190*. (6) When Pd black is heated, the proportion of the cryst. variety in- 
cieases. Jambs M. Bbu. 

The sorption of alcohol and water by animal charcoal. John Drivbr and Jambs 
B. Firth. University College, Nottingham. /. Chem. Soc. 119, 1126-31(1921). — The 
rate of sorption of water (from water vapor) by charcoal is exceedingly slow, requir- 
faig about 70 days to atuin equil. (0.13 cc. perg. of C); for ale., cquil. is reached in about 
37 days (0.62 cc. per g. C). For alc.-water mixts., ale. is preferentially sorbed and equil. 
is reached more rapidly with mixts. higher in ale. Langmuir’s theory (C. A. II, 2849) 
thmt such are capillary phenomena is disputed on the ground that this theory would 
requtK the absorptive capacity of charcoal to be about the same for all liquids. This 
conclusion is not in accord with the facts. Jambs M* Bbu^ 

Negative adsorption of alkali haloids by wood charcoal. Ai,w7n PicBlBS. /. 
Chm. Soc. 119, 1278-80(1921).— Measurements have been made of the adsorption by 
wood charcoal of NH 4 Br, NH<C1, LiCI. KBr, KCI. KI, NaBr and NaO from aq. solns. 
at a number of temps, between 10 and 100*. Birch charcoal in a very fine state of 
division was empbsred. This charcoal had been prepd. during the war for use in the 
newer types of gas masks. It was found that, in the presence of charcoal, Ktlmi. ^ the 
above natiipd salts all first showed a slight decrease and then, with tiie exceptimi of 
LiCL a cfmtinu^^s increase in conen. mth rise in temp. This decrease is attributed to 
a suif scc effect ; but as the temp, increases the s^vent opens oatmplax 

'iplierior of the charcoal by dissolving the oxidaticai products, bkx^iiig tlifc ends^^ 

H-. J b b maih 
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Ih* theory <rf cdt. in« S. C, Beadford. Biochem. J. IS, 668-62(1931); cf. 
C. A. 13, 1411; 14 , 1019. — Further evidence is adduced that the reversiblfi sol-gel 
traittformat) 0 & of the natural emulsoids is an extreme case of crystn. and soln. B. H. 

Autodiffoaion in solid lead. J. Or6h and G. v. Hsvbsy. Ann. Pkysik 05, 216-22 ; 
cf. C. A. 15 , 334. — The autodiffusioQ in solid Pb was detd. by measuring the rate of 
flow of a nuiioactive Pb into inert Pb at nwm temp, and at 2^”, 46* below its m. p. 
The rate sms found to be less than 10~* cm*, per day^ a value less than Vw the rate 
of diffuaon of Au into solid Pb according to Roberts-Austen {Trans. Roy. Soc. London 
187 , 404(1896)). Expts. with Ra D, a homolog of Te, gave only negative results in- 
bating that all metals are not so active in this regard as Au. F. 0. A. 

Solutions saturated wldi two or more solutes. Application of LeChatdier’s 
'princ^e. C, Ravbau. Compt. rend. 172, 1099-1102(1921). — The law of reciprocity is 
stated thus: Let a soln. be satd. with A (but without excess of solid A) and be almost 
satd. with B. Now add B to satn. If now more A be added and if more pass into soln., 
the addition of B augments the soly . of A . Reciprocity requires that addition of A will 
also increase the soly. of B. Diminution of soly. is also reciprocal. This statement 
is shown to accord with several cases but does not agree with results for MgClj.GHiO 
and MgS 04 . 7 H, 0 . R. believes that a redetn. of the data would bring this case under 
the rule. Jambs M. Brll 

Ion properties and crystallochemical affinity. 1 . The properties of the ions in 
crystals. H. Oruoc. Munich. Z. physik. Chem. 98, 353-94(1921). — The electro- 
static action or the “field-action” in crystals is traceable to (o) the charge of the ions, 
(6) the radius of the ions, and (c) the structure of the ions, particularly to their surface 
(to the number of outer electrons). 'Hie following principal types of ions are difier- 
entiated according to the number of outer electrons: (1) ions of the He type with 2 outer 
electrons, (2) ions of the inert-gas type with 8 outer electrons, (3) ions of the Cu”^, Ag*, 
Au *' type with probably 18 outer electrons. (4) ions of the type of T1 and Pb +, tran- 
sitioa i<wi9 of the type Mn Fe Co*’*’ and For many physical properties 

it has been found that0A-^ir«>^x«— ^Kr>dKr-^A> wbere^ is the numerical value 
of the ph^^ical property. This inequality is traced back to an analogous irregularity 
which holds for the radii of ions. The ionic radii of 0"*", S“', Se — , Te’", 

Ca*'*'. Sr** and Ba ■*■■*■ have been calcd.. and the radius of Cs** has been estd. The 
sequence of other ionic radii has been deduced from the gradation of the mol. vol. of 
isomorphous compds., the interchangeable ions of which have the same number of outer 
electrons. Ions having both different structures and different outer shells exhibit similar 
“field-action'’ in crystals, provided the difrerence.s of the outer shells are compensated 
by radial differences. On plotting the at. numbers against the ionic radii, several breaks 
in the curve are obtained. The different parts of the curves may be extrapolated for 
unknown ionic radu. H. Jbrmain Crrighton 

Theory of binary mixtures. VIL The mixture ethyl ether-bromoform. F. 
Dolbxalbk and M. Sceulzb. Chariottenburg. Z. pkysik. Chem. 98, 395-429(1921); 
cf. C. A. 14 , 666, 1776. — On mixing EtsO and CHBr, a partial, mutual adding on of 
thecomponentstake3place,theresultingcompd.contg.amol.of each component. The 
compd. so formed is capable of dissoc. and undergoes decompn. with increase in temp. 
CHBr» is his^y associated and, in accordance with the law of mass action, the d^ee 
of association decreases irith decrease in the CHBr, conen. The vapor pressure of 
CHBr, et 26* and 75* has been measured by a statical method. From the results ob- 
tained and the vdue of the association const., the mol. constitution of this substance 
has been deduced. At 26 * pure CHBr, consists of 65% bimols. ; a mixt. of 1 mol. EtsO 
and 1 mdl ^Br, contains 23% of the compd. formed by the union of these substances. 
On mixing Et|0 and CHBr*, at ^*, a very marked decrease in vol. occurs, the contraction 
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cum b^g depressed towards the CHBti axis k aocieqttcaoa afWSciMABgi <>f 
tliis substance. The vol. change for all eoncns. of the ikxt bat l^ edecL Metfufe* 
meats have been made of the therpul expanskn of the mixts. and the data, kx^ified 


employed to calc, the contraction at 15 , 20 and 30*. Calms, of the cL of the^isibcte. kon 
the contraction show that measurement of the v(d. change is the most eamci meOiod for 
the detn. of the d. of easily volatile mixts. It is ^wn that the ]dk3ri.-dieni*beltaTjk)r 
of EtiO'CHBr) mixts., in wluch both mot. combination and assodatwn occtir, can he 
described from a kitbwledge of the combination const, and the assodation coasts both 
of whidi can be ascertained from vapor pressure measurements at 2 coocns. From 
these two coasts, the mot. constitution can be ascertained numencaUy. H. J. (X . 

Reversibility of the reaction: CaCO« ;=^ COt + CaO. PtButs J0UB019 and 
Boitvier. Compt. rend. 172, 1182-3(1921). — ^To explain the apparent irreves^ility. 
of this reaction, where Iceland spar and pptd. CaCO) are dissociated by heat and 
COs is absorbed again only partially, it is suggested that there are solid adns. of OiO 
and CaCOi at high temps. As the above reaction occurs at surface layers, coatio^ are 
formed which prevent a rapid attainment of equil. Where an excess cd Hme is p res e n t, 
equil. conditions are reached more rapidly. Janes M. BBU> 

Interaction of oxalic acid with iodic acid. m. Inflnence of snnli^t . (koscES 
Lemoike. Compt. rend. 173, 192-7(1921); cf. C. A. 15, 976, 3017.--The8e expts. 
were carried out in direct sunlight, on clear, warm, spring or autumn days. Uitdttr 
these conditions the effect of the stm was const, for several hrs. The 2 N mixts. of 
H^CtOi and HIO> were brought to the temp, whidi tl^y would acquire from the sun- 
shine and poured into porallel-sided containers lying on red Cu whidi was perpendicular 
to the sun's rays. The rates of reaction were measured by the vol. of CO) evolved and 
by titration. The law of speed of the reaction is d(y/p)/df»fc{l — (y/p)]*, in which p 
is the wt. of the mixt., y is the wt. decomposed, i is the time, and is a const., negative 
in this case. Calcns. based on this equation were conffrmed by expt. The p r es ence 
of the sunshine caused as rapid a reaction at 30 * as would take place at 37 * in the dark. 
The light was less effective after passing through a layer of the mixt P. £. Brown 


Periodic reaction in homogeneous solution and its relation to catalysis. WnjuAic 
C. Bray. /. Am. Chem. Soc. 43, 1262-7(1921).— The reactions SHA + I>-2HIO> + 
4H,0 (1), 6H A + 2HIO, = 50, + Ij + 6H,0 (2), and HA + K 0, (3) take place 
in sohi. Reaction 1 proceeds rapidly in a moderately hi^ add conen., and is markedly 
autocatalytic; reaction 2 proceeds slowly under most favorable cmiditioiis (low H-xm 
conen.): reaction 3 accompanies both of the others. For a soln. of HA» KlOt, and 
0.110 HtSO«, the vol. of O shows a steady increase with time, after an induction period, 
of 7 min. For a soln. similar except that the H^SO, was 0.065 AT the rate of evolntiim ‘ 
of 0, was slower after 60 min. than in the first expt after 7 min. For two sohtt. of in- 
termeliate add oonen., 0073 and 0.0916 Af >rith HtSO, the evdutum of A was aperio ^ 
phenomencm. This is evidence in favor of the intermediate reaction theny oatalysis. 
This seems to be the first instance of a periodic reactimi m homogcneDiis soln. Bt;a 
S(dn. so arranged that oxygen is evolved so slowly as not to cause bnbUes. the I 
cooM be seen to deepen and fade periodically; so the periodidty canimt be due tCf'tiK 
periodic release of oxygen, It has also been shown that light traoea of a dikride sad 
the presence of a susf^llded solid have a marked influence on the reactions. < 

Adsorption of gases by metallic catalysts. H. S. Taymni and It M. Boima. 7. 
Am. Chem. Soc. 43, 1273-87(1921). — Measurements of the adsorption of H,€0, CO» and 
C1H4 by finely ^vided Ni, Co, Fe, Cu, Pd and Pt were made. Adsorption by a metsfiSe 
^ ^talyst is not like adsorption by such inert substances as diarcoal aad rillea 
- Sl^bdfic and satn . capacity is reached at low partial pressures of theEM*: ^ C astikk 

l^jkvmenoa involving electronic rearraogementa in both catdsnt aod sriMSM fis^ 
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MeUnods of prepn. which produce good metillfe coteiysta abo produce miAi^ with high 
powen of adatvptkm for gases iriiose reaction they catalyse. But tiw temp, of max. 
ahsorptitm is often lower thati temp, of max. diem, activity. This probaldy means that 
a foeeevapo. of both reactanb and resultants is necessary for rapid chemical actioa. The 
greater the adsorptkm the lower Is the temp, at which catalytic action begins. P. E. B. 

Variatioim in the catalytic power dectroplatliiosola caused by stalidllzertu A. 
DU Ghbgowa RocAsauAm. Compl. rend. 173, 234-6(1921); cf. C. A. 15, 3018. — 
^ectroplatmosds were stabilized at successive times by Na lysalbate, by Na pro- 
talbate, by gum arable, and by gelatin. In each case the catalytic power of the sol 
ms decreased by the presence oi the stabilizer. With small amts, of stabilizer tl^ 
^crease of catalytic power depends on the amt. of stabilizer present but as larger amts, 
are added e ach unit has less effect until a point is reached at which added stabilizer does 
not affect the catalytic power sensibly. From this R. concludes that catalytic power 
resdes in chem. compn. and not in the colloidal condition. In fact the stabilizing of the 
cdlmdol coidition causes a decrease in catalytic power. P. E. Brown 

Catatetfo activity of copper. IL Wiu.rAM Gborgb Pai^mbr. Proc. Roy. Soc. 
Lond<m 99A, 412-25{192i): cf. C. A. 14, 3183.— The previous investigation has 
been extended both by using CO and MeOH vapor as reducing agents in the prepn. of 
the catalyst, and by employing other ales, for the catalytic dehydrogenation reaction. 
In the pr^ent expts. a continuous record has been made of the catalytic activity while 
the temp, of the reaction is gradually increased. The dehydrogenation of (1) EtOH 
in the presence of Cu prepd. from CuO by reduction with CO and with MeOH vapor, 
and (2) tso-PrOH in the presence of Cu prepd. by reduction with MeOH vapor has been 
stuihed. It has been found that the activity of the catalyst does not necessarily increase 
contimioasly as the temp, of its prepn. from the oxide is lowered. This result is recon- 
cilable with the supposition that metallic Cu formed by the reduction of Cu,0 is the 
active agent. Below 270*. all the reaction-velocity-temp, curves strictly conform to 
the rsfotlon where the symbols have their usual significance. The temp, 

velo^ty law is interpreted by imagining that the catalytic process resembles the therm.- 
ionic of electrons from hot metals. It is shown that the catalytic activity is 

given .by the expression (where o and B are consts.), t. s., 

the catalytic activity is independent of temp. The presence of HjO has been found to 
exert a "‘promote” effect. This could be predicted from the quantum theory of radi- 
ati<Mi, since the chem. similarity of and the aliphatic ales, would lead to similar 
spectra in the infra-red region. H. J. Crbighton 

Catalyda and apedfically acting catalyzers; Remarks on the work of Karl V. 
Hnaramnnil and F. Zetsche. E. Abbl. Ber. MB, 1407-9(1921); cf. C. A. 15, 2435. 
-^R. and Z. have failed to note important previous articles on the spedficity of 


catalyxrs. The condusioos from their expU.* results are criticized. D. MacRas 

I cal mechanics and diemistry. E. P. Adams. Princeton Univ. /. Am. 

3, 1251-4(1921).— A mathematical paper in which it is shown that Tolman's 
. A. IS, 459) of Marcelin’s attempt (C. A. 9, 1710) to base a theory of chem. 
pon the principles of statistkai mechanics is unfounded. H. J. C. 
of te^erfact gaaea. Heinrich Maceb. Z. physik 5, 363-70(1921). — M. 
what can be detd. by pure thermodynamics about the behavior of a gas at 
ops., on the as 8 titi 4 )tlos that the pressure expansion coeff . and tlm sp. heats 
ne teiiy>. dependence. Arguments for this assumption are dravm hrom the 
t tioo ji td metals at low temp., the Nemst heat theorem and the gwantcni 
thedly .'i Mi. shows that a gas, on this assumption, has always ttm same form for the 
an ideal monatoimc gas. The equation of state will be in the form 
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w]iere Q">Av~*\ A and B are pure coasts., and ^ ia a function tliat nrast 
atabs. zero. A probable form for »» is l/(e(e/D—l). P. C. HovT 

Simple gliding in tin and ita change of condition at 161 0. MOggk. Gdttiagen. 
Cenir. Mineral. Geoi. 1917) 233-9. — A study of the behavior of the twinning lam«>l|ag 
of Sn on heating it to its m. p. indicates that the form stable above 161* is crystalk>> 
graplucally very similar to the tetragonal Sn of ordinary temps. Bow. B. HoldBN 
The application of the hydrogen electrode. I. M. Kolthopp. Utrecht. Ckm. 
Weekblad 18) 468-72(1921). — K. describes what is meant by the H-ion and 1m>w it is 
dctd. Before going into the practical application of the H-ion he mentkms some theo- 
retical considerations, and then briefly mentions what is meant by the “P." Afto: 
this K. discusses briefly the practical application of the H electrode in pure chemi5try» 
the action of enzymes and their importance to and the organism and the importance of the 
H-ion in food chemistry and agricultural chemistry, as well as in bacteriology and biology. 

ViNCBNT VfflUiDOTSN 

Recent prt^ess in thermo-electricity. Caiu« A. V. Bbnsdk^. J. Inst. Metals 
24} 7-55(1921). — A high-grade popular lecture, extended over the material presented in 
the papers reviewed iti C. A. 14, 140 (especially), 2438. W. P. Whitb 

Hew determination of the ration of the two specific heats of hydrogen 1^ ex’* 
periments with the Behn tube; and a calculatitm of the mechanical heat equivalent. 
W, ROcker. Marburg. Artft. PAysife 65,393-422(1921). — Behn’s tube is a resonance 
tube closed at both ends. Studies of the management of such a tube with H are given. 
Three somewhat different series of detns. gave results differing by 2.4 per mille. A • 
probable error of 0.3 per mille was computed frmn these. The final value was 
1.4053. Lummer and Pringsheim (1898) had found 1.4084, and R. considers this the 
most trustworthy previous value. R.'s result was based on 1.4026 for air, the 
mean of 11 values varying from 1.4018 to 1.4035. The value of J was computed by a 
thermodynamic formula calling for specific heat, <^mpressibility and expanrion data, 
and came within 1 .7 per mille of the Rcichsanstalt value. W. P. Weitb 

Ruling test plates for microscopic objectives: sharpness of artificial and natural 
points. A. Mallock. Nature 108, 10*1(1921). — The conditions to be observed in 
ruling test plates for microscopic objectives are described, and tracings of photographs 
are shown which illustrate the relative sharpness of various artificial and natural points. 

W. H. Ross 


Thermal and electric conductivity of metals (Meissner) 3. Optically minimal 
particles (Schirmann) 3. Chromogenetic properties of sulfur and certain other elements 
(Davis, Rixon) 3. The periodic table (Margary) 3. Bormation of mixed cr}«dala 
by the contact of solid phases (Vegard) 3. Viscosity of gelatin solutions (Davis, et of.) 
29. Theory of illuminants (Schroetsr) 4. Color and diemical constitution (Mom) 10. 


3— SUBATOMIC PHENOMENA AND RADIOCHEMISTRY 


GERALD h . WENDT 

The part played by different countries in the devdopment of the science tff radio- 
activity. Robert W. Lawson. 30, 257-70(1921}. E.B. 

The ertflation of matter. P.W. Clarke. /. B'osfi. Acad. .Sc>. 11, 2S9-9S(l!^l).'— 
C. renews the suggestion made in 1873 on spectroscopic evidence, tlmt chem. d^fisents 
were formed by a process of evolution from the amplest form of matter, that they were 
f Jtvdoped at lugh temps, and that when a certain stage in the cooling mass was nsdi^ed. 

eIe*Eents combined with one another to form compds. The fonnation of dsftipds. 
zeiBreeenti;ti an advanced degree of complexity with a correspoodmg in^d^^ty. By 
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Uib evolutkmary process, in which there has been no interruption frwk Hat formation 
of the dements to mir present chemical changes, the earth was built up. In the org. 
compds. this evolution has occurred until a max. complexity has been readied^ In the 
evolntkm of the elements the process is slow; in the compds. it is more rapid. Thus the 
process of evolution becomes gradually more and more rapid. The most complta ele^ 
ments are unstable but stability is also detd. by symmetry, pressure, temp, and chem. 
environm^t With a change of pressure, temp, and environment regular evolution of 
the demoits according to atomic weights was not possible. The order was that of 
rdative stability. In the hottest stars the most stable elements were formed. As 
cooling went on other dements were formed. The ten or eleven most abundant dements 
have atomic wts. less than 5Q. They are structurally the most simple and probably 
‘ the most stable. This whole scheme of evolution may be thought of as a series of waves, 
in which the crests represent the dements and the depressions the gaps between them. 
These waves are highest in Fe and decr^^ in height as the atomic wt. is increased and 
instability becomes evident. In the atom the internal conditions are most important 
for stability. Symmetry is easiest to attain in the simpler elements. This favors their 
evolution. The work on the isotopes might have a diiTerent interpretation from that 
ordinarily given. It may be that the so-called isotopes arc disintegration products 
^produced by positive rays. This suggestion seems the more probable frotn the fact 
that elements of largest atomic wt. have the largest number of isotopes and should also 
show the greatest number of disintegration products. A. W. Smith 

Hie structure of the electron. G. A. Perkins. Philippine J. Set. 18l» 325-40 
(1921). — The general methods of attack on the problems of the structure and properties 
of electrons are briefly reviewed. The fundamental problem of chemistry is to express 
in a quant, manner the interaction of atoms at short distances. Since atomic forces 
are only the aggregate of electronic forces the problem is resolved into finding the manner 
in vdiich electrons and positive dectric units act at short distances. The classical electro' 
magnetic theory holds for elec, forces for all distances between those of mol. dimensions 
and very large ones. Without assuming some external influence quite foreign to this 
theory it is not possible to understmid why the electron would not fly to pieces under 
the action of repulsive forces. There is open the other possibility of disregarding the 
classical theory for infinitesimal distances and inventing new laws to explain the exptl. 
evidence. This is a choice between an unchangeable charge and a mysterious binding 
force. Whatever the ultimate nature of electrons they have apparently const, elec, 
charge and probably const, mass, but there is no evidence that they have const, shape 
under diflerent conditions. The Lorentx electron, which is a rigid sphere, from the 
relativity standpoint satisfactorily represents electrons which are in uniform motion 
or in nniform accelpration but it is not satisfactory for an electron mth non-unifonn 
acceleration such as an electron in an atom. Electrons in atoms have magnetic effects 
and radioactivity teaches that even the nuclei contain electrons in extremely rapid 
rotation. On the classical theory these rotations would be accompanied by a steady 
loss of energy by radiation. Such a loss of energy does not take place. On the other 
hanH a rotating disk or hollow sphere or other shape with circular symmetry would 
give nu^etic effects without radiati<m. Such considerations lead to the conception 
of a ring titectron, at least to the assumption that an electron is not perfectly rigid. As- 
suming then a force which heflds the elec, charge together the electron in a non-uniform 
accelerating field will be distorted in a manner similar to the tide producing distortion 
oi the earth. These tidal motions may produce a ring electron. In the atom the ^ec- 
trmis are in definite stable portions bc^h inside the nucleus and outside it. Considering 
these electrons to be rings erf electricity rotating about a positive nucleus, let there be 
a ^splaoement of the positive nttctens in the plane of the ring. Tlure is then set up a 
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v9>ntioiial mre in the ring. Where the draunferaKc of tiw rii^ eonthin ene, tiW, 
three, etc., complete wave lengths of vhntiane, standing wffi he set up hi tte 
ring. Hence the vibrating ring dectran eeems lo oSet a weekaig hnmiUueU for^ 
stability and definiteness of atoms, entirely conostoit with e li^ody flMric 

theory. A.W.SllW 

Ether and metethar. P. Lenard. Jakrb. Radioakt. £/ebroffih 
Contrary to the theory of relativity of Einstm, whidi avmds the term **etiier/’ 1.. 
asserts that the phenomena which originated this theory (abomtioD, Mktwfaw^ 
expt., Pizeaii’s expt. and others) can just as be explained by a theory baaed ott a 
new conception of the light ether. L. distinguishea between ether and metethrr (*^ri- 
ther”): this tatter forms a uniform continuity and r e pr es ents an absolute, motioiilcaa 
codrdination system; whereas the ether itself act^mpasies matter, every atom la Sts'- 
rounded by a certain, though not constant quantity of the ether, whkdi moves with it 
Ef an atom radiates, this ether accompanies the light wave and represents its dec. and 
magnetic field; a light ray consists, therefore, of light quanta, simSar to ^nstdn's 
theory; it moves first with light velocity rdative to the radiating atom, but diangea 
gradually to '^absolute” light velocity relative to the metether. Togedier with the 
fundamental relation between mass and energy M^Efa (whidi L. develops Indepen* 
dently of Einstein), this new ether theory enables L. to come to the same conduakm as 
Einstein regarding the explanation of the expts. which have been generally credHed 
to the advantage of the theory of relativity. B. Pmts 

The distribution of electrons in heavy atoms. A. BAtrvnxisit and h. dbBrogub. 
Qompi. rend. 173 , 137-9(1921). — One of the authors has listed the absorpticm frequencies 
necessary to account for the emission lines of U on the theory of combinations (cf. C. 
A. 1 $, 8936). Each oibit contg. one or more stable electrons represents such a fre> 
quency ; thus the X«ray spectra of heavy elements are richer. A study is now made of 
the Moseley curves of absorption frequency of elements W to U, extended by the results 
of Duane and Patterson and by calcn. on combination theory from the emissioa Hne 
values of Coster and the authors. Details of the points of intersection with ea^ other 
and with the axis are given, these having an important bearing on the numbers of dec- 
trona in the various orbits; and schemes of the authors and of Bohr are compared as 
fdlows: 

K Iv M N' N'^ O P Q 

2, 8i 18, 18, 14, ' 18, 8, 6, 

IgUrge figures represent the numbers of elections in eadi orbit and subscripts show the 
number of energy quanta associated anth each. Bohr’s N seriu combines N^and 
of tids scheme, and the authors' O series combines N'' and O. Hie authors beUere 
that X-ray evidence and many physical-chemical properties are in accord wHdt tiidr 
scheme. Hasrt Cross ' 

The eiqdanation of Rltatgen spectrum and the coostitatim of tte atom. A. Suaua^ 
Physii. 2. 22, 400-2(1921).-~A reply to a criticism which the author had madc^ a 
peptf by Vegard oonceming atomic modds. It consists in a restatement ittd in an 
attempt to make dear former views expressed by the author and apparently adds noUiiBf 
whidi is new to existing theortM of the distribution of the dectxons in the atom. ^ A. W. S. 

The temstitiitkm of nl^d. F.W. Aston. Cavendidi Inb., Candirid^' il^aMre 
107, 620(1021). — By the method of positive-ray analyse it ms found pon&k to deabft* 
stmte that the spectrum oi Ki consists of 2 Hnes, the strmigerat gS nndthe wiiihf nl 
lOJ Ni, therefore, consists of at least 2 isotopes. The intenrities of lhe-2 HnlSitilftc 
dlXNit in the ratio 2:1; this apees with the accepted at. wt ’ W. H. SfdSS 

■>' Ihe periodic table. A inodiAcatiaB amre te aeoeH vHh atamte gfyacW^' 
Oxford. PM2.irag. I6h42,287-^1921h-‘it^flnQ|esM^ 
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SUMS be pbced et tte ri^t o( the periodic table eo tbat it is deer ^«t bbqt ate at the 
ead a( earii ftoop end that the allctU metals begin a new group wWi a new dectsouic 
ring..! * 8. C lairo 

• Oaoeeia e( vuatani theoiy. M. Planck, hlolws 106, $08-9(1920).— Abstiaet 
o( an address <m the occasion of receiving the Nobel priie for physics. This deals mainly 
ivithflK history of the devdopmest of the theory; how, by studying the thermodynamic 
aspects of radiations and the significance of entropy from the kinetic point of view, P. 
wasled to thenotkm of energy quanta. Of all the applications of the theory, P. "gives 
pride of place to Bohr’s spectrum theory.” The address concludes with some specu- 
lations on the attempts to reconcile the quantum theory with the classical electto- 
invnetic theory. P. leaves the impression that they are as yet far off from any solution 
of die dfficnlty. Saul DusmuN 

The quantum theory. S. Val3NTIN8k. Nahminssensclnifl. Rundschau Schweii. 
Chem. ZIg. ltdl, 357-63. — An account, for non-mathematical readers, of the funda- 
aieatal Ideas of the theory as developed from a study of the laws of radiation. The 
eristence of the universal const, h no doubt "signifies an undiscovered law of nature." 
It plays an important part in all periodic processes such as those involved in the vibra- 
tkms of e l ec tron s and atoms. Recent investigations by Planck, Sommerfeld, Debye, 
Bom and Bohr have led to the conclusion that in consequence of the existence of this 
constant k, such atoms, electrons, or other osciilators are capable of moving only in 
definite orbits for whidi the energy difference is equal to ky (where y is a frequency). 
These qiedal orbits are known as "quantum paths.” The application of these views 
by Bohr to account for the spectral series is also discussed. In conclusion V. points 
out that we do not yet have any physical interpretation of the significance of h. S. D. 

Bther and the quantum theory. H. S. Allbn. Proc. Roy. See. Eiinbssrgh 41, 
34r-43(192I). — According to Soramerfeld’s hypothesis the steady motions of any dynam- 
ical system satisfy equations of the form pdq’=nk, where k is Planck's const., g and p 
ftoKUe the Hamiltonian positional and impulse coordinates, resp., and n is a positive 
Integer; If we regard the const, k as an angular momentum, it is possible, as shown 
hy 3. R. MclAren (Nalun 92, 195 (1913)), to identify this const, with’ the angular mo- 
mentum of the magneton. Prom this it follows that for a magneton of any shape of 
cross section NtNu’^nh, where Af» denotes the number of tubes of elec, induction, 
and iV« the number of tubes of magnetic induction. Assuming the charge on unit 
tube of magnetic induction to be equal to «, this relation becomes AT. - n(k/i). The 
quanti^ k/t which defines the unit magnetic tube is equal to 4.120 X 10"' C. G. 8. 
units. Thus one C. G. S. line of magnetic force (one "maxwell”) contains 2.43 X 10"* 
unit, or "quantum" tubes. The assumption of discrete magnetic tubes is in accordance 
w^ the older views of Faraday and Maxwell, and the view is suggested that this con- 
ception may bad to a new mode of representing the luminiferous ether which is in line 
with Idaiwell’s suggestion ai the rotatory character of magnetism and the gyrostatic 
moddsdluniinifecoos working of the ether which were suggested by Kelvin and Latmor. 
The rdatiioiu derived above suggest that “the distinguishing feature of the magnetic 
tube isn spin about an axis in the direction of its length." Such a view is consisteDt 
I^ .Bqilu's theory of stationary orbits and Sommerfeld's later development of that 
tlpiiy. SOGording to which the stationary paths of the electrons in the atom form not a 
r ng t iu iuiiu , but a net-work. The size of the mesh of this net-work ("phase-space") 
i|;d^.(|ar Pbnek’s k, and "on the present hypothesis the net-work is fanned by the 

uw o ertr tubes, between and around whidi the electrons are able to drculate." 3.D. 

*' I Wtiwmhwt ioB at quanta conditious I7 means of adiabatic invariants, G. tr»rw . 

-Adody, Sd. AiMerdam 23, 826-37(1920); cf. C. A. 11, 3136.— Mainly 
dasritehiatiesL K, develops the conditions trineb must obtain in order that the quanta 
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{unctions shall have a meaning which is independent of the system of coArdinates. 
This must hold true if the quanta laws are really physical Uws. SAin« Dushxam 
D eterminations of atmos^eric electricity at Seeham (Salzburg) and at Innsbruck. 

V, ScHWBiDi;as. Itmsbrudc. Jahrb. Raiioakt. EUktronik 18| l-21(1921).-^Ac(na- 
plete summary of previously published work with some more recent nmilar irork. 
See C. A, U, 148 and Sitxb. Akad. Wi^. Wien Abt. Ila, 125, 997(1916); 129, 919(1920). 

G. L. Wbhdt 

Radium. R. B. Moors. Mineral Ind. 29, 61&-20(1920}. — A discussion of pro* 
duction and technical developments. A. Berm 

The aigniflcance of radium. R. A. Miujkan. Scienu 54, 1-8(192I).-~A lectttie 
on the discovery of Ra and radioactivity and the application of the phenomenon of atonue 
disintegration, discovered by studying the properties of the radioactive elements, to 
varied fields of scientific investigation. Arthur Cohsn 

The designation of the radium equivident. N. E&nbst Dorsrv. U. 8. Bur. 
Standards. Nature 107, 40(1921). — Attention is called to the need for a name to denote 
that amt. of a radioactive element that produces transformed atoms at the same rate 
as they are produced by 1 g. of Ra. The curie already denotes this quantity Ra 
Bm. and the adoption of a new name that would apply to all the radioactive denunts 
would give 2 names for the same quantity of Ra Bm. It is suggested that the curie be 
redefined so as to cover the whole field. W. H. Ross 

Important but unnamed radioactive quantity. N. Ermbst Dor^. Scienu 54, 
193(1921); J. Washington Acad. Sci. II, 381-6(1921). — See preceding abstract. 

L. D. Roberts 

The constancy of the ratio between U X and B Y in uranium of various orig^. 
G. Kirsch, Sitz. Akad. Wiss. Wien Abt. lla, 129, 309-34(1921).— U X, and U Y are 
sepd. with Zr or Ce from uranium minerals of 5 different origins. The half life and 
transformation const, are for UXi r«» 23.82 *0.075 days and X«* 3.367.10"^ sec.*"*; for 
U Y r 24.64*0.27 hrs. and X-7.814.10"* sec."'. From the ratio U Xi:UY, which is 
const, within 1%, it is found that 4.2% of the U series branches into the Act series. 
This agrees fairly well with the value of Hahn and Meitner for the ratio of protoac* 
tiaiuffl to Ra (3%), but is incompatibk with the old value of 8%. Marib Farnsworth 
T he radioactivity of some Swiss stones. I. Hans HiRScm. Vierteljahr. Natur- 
Jorsch. Ges. Zurich 65, 209-47(1920). — Ftmrleen stones were ezamd. for radioactive 
nuclei and for radiohalos. Extensive tables and photomicrographs are given. Ibid 
646-72. A general account of radioactivity and methods of measuring it. M. F. 

Wasting of radium, G. Bbrnbt. Berlin. Chem. Ztg, 45, 606-6(1921). — ^A 
plea for the use of meso-Th and radio<Th in luminous paints in place of Ra, pointing 
the much greater efficiency of the former^ the extinction of the lum^esrence of the sid- 
fide constituent long before the Ra is exhausted, and the loss of some 8 g. of Ra in p^ts 
during 1918 alone. Ra should be conserved for medical purposes where it usually 
cannot be replaced by meso-Th. G. E. Wendt 

The concentration of the radioactivity of ferrous residues from hot sprini^. F; 
Hbkrich. Erlangen. Ber. S4B, 1716-22(1921). — While the active substance of these 
residues is pptd. mth Fe(OH)i the soln. can be greatly ooned. by evRpn. with 
coned. HsS 04 . The sulfates which ppt. ot crystallize are inactive. The remaitAig 
liquGC can then be pptd. with Fe(OH)i, removing all activity. Tte iwoc^ can be re- 
peated <m tb^ coned, ferric ppts. The activity is prol»bly largdy diie to ndio^ 
Th. G. I/. Wbh« 

, The dtmMiflbmfl of the alpha particle and the deriatkmsfnmi Contob^Jawlft ^ 
idunediate vkisity of electric charges. Aoour Smbkai,. SitA. AM. Wsra. 

; AH. Ila, 129, 465-81(1920).— The qual. properties of modd of the ahJhapi^f^ 
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{Manchener Ber. 1918, 355} are consistent with Rutherford's work on the distribution 
of H atmns projected at high velocitin after collision with alpha particles. But calcd. 
with Coulomb’s laws of force it is some three orders of magnitude too small in energy 
contoit. Prom the law of force «/r*, the radius becomes less thaw 1.5 X 10'*^' cm., in 
agreement with Rutherford’s max. of 3 or 1.7 X 10~‘'. and the energy content becomes 
ad^oate. At a mean distance of 1.8 X I0“'* cm. the force acts as e/r* '” From the 
space distribution thus detd. approx, at. wts. can be calcd. and that for Rutherford’s 
l^pothetical H isotope is given as 1.991 as max. If this is the case the disruption 
of N atoms results only in the usual H nuclei. The inconsistency of the demand of 
X>ray spectra that the K-series demand 3 inner electrons in the atoms while all other 
* considerations allow only 2 is not resolved by this application of non-Coulombic force 
laws. The reasons for the deviations from Coulomb’s law are discussed. There is 
reason for supposing that for very short distances the term n in the equation used must 
be between 2 and 3 in value. G. L. Wendt 

The distribotion of emission interrals for alpha particles from polonium. Mme. 
Marie Curie. J. Phys. Radium I, 12-24{1920). — A photographic record of 10,000 
successive single emissions of alpha particles from a film of Po made by Rutherford's 
method of electrometer deflections at the critical voltage, the ionization by the particle 
being greatly magnified by collision ionization. Measurements of tlie emission inter- 
vals show an exact accord with the probability law where is the total 

number of particles emitted, 6 is the mean interval, and N is the number of intervals 
of greater duration than the time r. Incidentally these measurements give a new 
and very exact redeln. of the radioactive constant of Po, such that X, the constant, is 
0.00496/day,L. the av. life, is 202 days, and P, the half-life, is 140 days. G. I<. Wendt 
A reciprocating expansion apparatus for detecting ionizing rays. T. Shimizu. 
Proc. Roy. Soc. London 99A, 425-31(1921). — A modified form of the Wilson app. for 
maJdng visible the tracks of ionizing rays was used. Other liquids than water, such as 
ale. and petroleum, were tried, with similar results. In obtaining the most accurate 
slmpe of the tracks the Wilson original app. is superior, but for detecting the rays the 
new app. has great sensibility. An a ray can be neglected during an X-ray measure- 
ment. L. D. Roberts 

Branched a-ray tracks. Takeo Shimizu. Proc. Roy. Soc. London 99A, 432-5 
(1921). — The reciprocating expansion app. described in the preceding abstract was 
used. The eye could detect branched tracks different from spurred tracks photographed 
by C. T. R. Wilson. A cinematographic film was used. The camera was operated by 
the shaft connected to the expansion chamber. The mirror system of the camera pro- 
jected simultaneously two images of the object. A sketch is given, Two photographs, 
mutually perpendicular views of the same track of a polonium a-ray, arc shown. 3,000 
<i-ny tracks were photographed. Eleven were branched and 35 were spurred. The 
branched tracks were very much alike, a single branch being at the end of the path. 
Ihe abrupt bending takes place at different places in the spurred tracks. The work 
was done with B. Rutherford. L. D. Roberts 

Stoppage (tf o-rays elements and compounds. H. Rausch v. Traubekberg. 
Z, pfftyifA 5,^6-403(1921). — W. H. Bragg’s conclusion that the stopping power of an 
elemmit is prcqiortional to the sq. root of its atomic number is tested by the available 
riiat of T. and Philipp (cf. following abstract), There is found to be 
a syMematto deviation which increases with the atomic number. The additive law for 
compihL is 1^ eaiact . F. C. Hoyt 

iirodkeetffletoods for the detennioation of the range of a-raya in liquids and gases. 

I^USENBERG AND K. PHILIPS. Z. pkysik 5, 404-^(1921). — a-Rays 
frtMB.a soutee below the surface of a liquid strike a screoi of sidot above the surface, 
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and produce sdntillation. The the liquUunised to extinction 

end the range can be calcd. with the aid of a slight correction for the air la)«r. F<v 
distd. water the value fotmd is 60.0 m* the method consists in ktth^; 

rays produce sdntillation on an incUned plate, the distance b^ng calcd. frcnn the poitl<' 
tion of the line where scmtiUation stops. P. C. Hoyt 

The study Umhadon in gases. H. GKeiNACBSa. PitynJb, 2.22,289-04.29^7 
(1921). — Description and discussion of expts. suitable for demonstrating various i(Ml> 
ization phenomena in gases, such as those due to collision, thennionic effects, photoel^ 
effects, ffames, etc., and phenomena observed with a. c., such as electrodeless ring <H$> 
charge, etc. AsTHint Cobbn 

The ionizatioa of gases during chemical reaction. U. A. Pinevs and M. du 
SchulTHESS. Geneva. Hehelica Ckim. Acta 4» 288-95(1921); 7. cWm. phys* 18| 
360-411; cf. C. A. 13, 207.— The following reactions have now been studied*. 2N04* 
a* — >-2NOa: 20, — >3O,:NO + 0 j — >-NA;NO,- fO, — >-NA. In^caaes 
ionizatioa was proved. Two conclusions are readied: fl) Chem. action can give an 
intense bipolar ionization in the gas in which the action tahes place, wbidi is independent 
of any ionization produced by physical n^ans. (2) The ionization produced is pro- 
pmtional to the speed of the chem. reaction. RossitT S. LANDAumt 

The ionization of gases during chemical reaction. III. A. Pineus. J. ckim. 
phys. 18, 412-3(1920).— A criticism of the work of TrauU and Henglein (C. A. 14, 3352), 
who had fuled to observe elec. cond. imparted to a gas mint, by its reaction In the cold. 
P. suggests that the ionuation of the mixi. is greatest at the moment of miring and 
first reaction but dies out rapidly thereafter. Cf. preceding abstract. G. LWendt 
T heory cd the vacuum discharge. G. Jafps. Ann. Physik 64, 733-44(1921).--A 
further development of the theory previously given (C. A. 15, 1251) in the direcrihn of 
hi gh» f pressures, through consideration of the lengths of the paths of the electrons. 
The current- voltage relations derived are similar to those given in the first paper, but 
the manner in which these vary with the pressure is different The voltage requireil 
for any definite current increases with pressure. For large current-densities the thre^ 
halves law is approached as a limit. Assuming that the thermal velocities of the ele^ 
troiM are not negligible compared with those acquired because of the elec, field, J. fi^s 
when the current density is large it varies as the square of the voltage, that is, at 
pressures the current increases more rapidly than in accordance wirii the three- 
halves pow er law. Prom these consideratioss it is possible to account for I^Uenfrid's 
observations (C A, 7, 3488). SAxn VvmiJOt 

Rmnarln on Jaffe'a paper on ’’The the<^ (d the wnuD d>achaq;e.’’ J.i&lAlSN- 
rsua. Ana. Fftyri* 64, 745-9(1921).— A criticism of Jaffe’s paper {preoe<fiug abstract) 
iu wldch L. points out that no account has been taken by the former of the ohserratioos 
wHMt* by him oa the beharior of insulators in an elec, discharge tube (C. A. 

Sam, 

The ^s^ppearance of gas In the electric disdiaxge. III. N. R. CaicfbvBm ^ 
PJW. Afo|. [61 42, 227-46(1921); cf. C. A 15, 466, 2779.— Most of the present paper 
devoted to the disappearance of CO accortoig to the formula SCO , 

to establish a relation between ionization and quantity of chfeni. hc^P, it 
is fottsd that nentraHzation of the positive ion at the wall of the ^scharge veomjiiayaL 
a Itfipi part, which must be taken into account. This was doim by ritverimg tlK honr 
and tic^ecting cuiToit from the grid thus formed. A iiNulcedinorqMeiA,tlMt g^ 
rfxent just as the “ghnri* potential is reached shows that there Is a 

notion and which ^ not appear levMei^ when tile gA^ cas^t tM 

From a stiH^ of the rate of ^dmn up" tinder (fifftfent cotKfitiQflA ^ 
is drawn tiwt twAm (wwts m tfci^^miiination,bf one m 
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of CO with a neutral moL TUs would demaad the disappearance of two mob. ^ CO 
for eadi p(»itive km formed. The expti verification of thb prediction b beset with 
many dIffiniHww, sudi as reversal of Ihe re^on by reduction of the COi formed, by 
the hot W cathode or by the C resulting from the reaction. The possibility of both of 
these reactions was demonstratedi though the efficient collecting of CCh by the liquid- 
air trap indicates they are not the principal disturbing causes, but the reversal of the 
reaction by the action of the discharge on the CO» condensed on the wails acting as an 
anode. A new tube arranged for the rapid removal of C0| by liquid air gave at all 
pressures from 0.3 down to 0.03 mm., a value very close tp 2.0 for the ratio of mob. 
dbqtpearing to the number of ions fotmed. On account of the possibility of chem. 
action in the gas phase and on the walls, it is believed that the general applicability 
Faraday's Law in its usual form to gaseous re^tions under elec, discharge is illusory. 
The question as to the origin of spectral lines is also raised, as it does not appear from 
the present results that they can be due to the complete removal of an electron and its 
reciMnbmation. S. C. Lind 

Ionization potential and the size of the atom. A. S. Evs. McGill Univ. NcUurt 
107,652-3(1921). — A comparison of the results that have been compiled on the ionization 
potential, the diam. of the atom as calcd. by Bragg (C. A . 14, 3584) and the cube root 
of the at. vol. shows that for the first group of the elements the products of the ionization 
potential with the diam. and vnth the cube root of the at. vol. are fairly concordant. 
It may, therefore, be concluded that the work done in the removal of an exterior electron 
b nearly proportional inversely to the radius. The same remark also applies to the 
elements Mg, Ca, Sr and Ba of Group II, but considerable divergence is shown in the 
vahus for the other members of this group. The values of certain elements in Groups 
in to Vn are given for comparison but the knowledge of ionization potentials is as 
yet too fragmentary to permit of definite conclusions. W. H. Ross 

The excitation of light and the ionization of atoms and molecules through the im- 
pacts of dowly moving electrons. J. Franck. Physik. Z. 22, 388-91, 409-14, 441-8, 
468-71(1921). — The paper gives an ezeeUent summary of the most recent developments 
in the fidd of ionization and resonance potentials. The subject is treated from the 
point of view of F.'s own exhaustive expts. and <x}ntains much recent material not 
easily acoesrible. In summing up the paper he concludes that the recent researches 
have contributed markedly to the following fields. (1) The great numbers of detns. 
(espedally those of his pupils and himself) of ezdtation and resonance potentiab in 
nKmatomic gases have been in such close ^reement with Bohr's interpretation of 
the laws icr series spectra that taken as a whole they compose an excellent method 


for the <fotn. of (2) They lead to as extension of, and an excellent check bn, 
the optica] mediod of detg. series relationships. They lead in some cases to the discovery 
^ new series lines in regions vriiicb cannot be investigated by optical means. fS) They 
fornidi a of a direct test of the correctness of atom modeb. (4) They lead to 
tihe edablisbm^t of the existence of excited atoms in a metastable state. (Thb 
state may be of considerable interest to those interested in the mechanian 
of gaa reactkms.) (6) They lead to a proof of the exbtence of close idationships 
h b t i rt e u tiie irmiratioM and dbsodation of pdyatomic gases. L. B, Lo8b 

^ Urn effects of in^mifdas on tiie ionization potentiab measured in fliermioiik Tillies* 
Radio Rev. 2, 113-‘25(1921). — The method of investigation used b based 
of the current-voltage curves measured in hard and soft S-^ectrode tubes. 

the method have been given in a previous paper. Certain boids in these 
interpi^ed as being due to the bombardment of the fibmeat by podtive 
i^ thns enabled to det the ionization potentiab of the gases He, Hg; and A 
tybes. Then^are variations fo the vafoes for t]teiomzatkMip(^tlab 
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obtained in He. The« are ascribed to impurities, and the amt. of impurity a^m 
accords with the values found by Horton in He., This effect of the impurity also ex« 
plains the low values of the potentials obtained in Stead and Goslings work. The char- 
acteristic of the soft 3*electrode tube can be used to det. the resonance and innirin g 
potentials of the contained gas. The nature of the gas and presence of the impurititt 
can be detd. from the critical points of the characteristics. Methods of measuring 
ionization potentials are liable to error if impurities are present. Horton's previous 
work is confirmed and the result has been extended to A with traces of Hg. The value 
of the ionization potential decreases slightly with increase of gas pressure, causing 
changes in the characteristics similar to those for impurities. A number of the critical 
potentials obtained for He and A are given. L. B. lyOBB 

Minimum discharge potential in hydrog^ at low pressure. Emuanubi. Dubdis. 
Cow^f. rend. 173, 224 - 5 ( 1921 ). — Using a hollow cylinder and an axial wire as electrodes 
D. attempted to measure the minimum potential difference required to produce discharge 
in very pure H at low pressure. Occlusion of gas in the wire accompanied discharge 
and caused the critical voltage to rise. A series of detns. in which the wire was uaed 
alternately as anode and cathode showed a rapid increase of voltage for one set (wire 
as cathode) and a slower increase for the other set (wire as anode). Wire could be 
cleaned up by heating to dull redness. Various metals were used with similar results. 

Harry Clark 

Minimum discharge potential in hydrogen at low pressures. Kumanubl Dubois. 
Compt. rend. 173, 293 - 4 ( 1921 ).— The emission of occluded gas by the electrode under the 
Influence of heat is not so simple as was believed (cf. preceding abstract). Although 
a dull red heat cleans up the wire well, a white heat does not; the results of minimum 
discharge voltage measurement are nearly as inconsistent in the latter case as when no 
attempt is made to clean it. After a white heat the wire may be cleaned by a red beat 
or by a few hours’ rest. The view is discussed that the gas may exist in and on the metal 
in soln. and in chem. combination. Harry Clark 

The influence of slight impurities on the sparking potential in air. Edgar Msybr. 
Zurich. Ann, Physik 65, 335 - 68 ( 1921 ).— The chief variations in potential are caused 
by variations in water vapor. G. E. Wbndt 

The inflnence of water vapor in sparking potential. Hildbgardb StOcei^n. 
Zurich. Ann. Physik 65, 369 - 77 ( 1921 ); cf. preceding abstract. — Minimal traces of 
water vapor such as arc furnished by the per^tent water adsorbed on glass surfaces 
suffice to alter the sparking potential markedly. G. E. WBNDY 

"The effect of a uniform magnetic field on the motions, of electrons between coaxial 
diisdeni.'' Albert W. Hull. Phys. Rev. 18, 31 - 57 ( 1921 ). — The equation of motion 
for electrons starting from a cylindrical cathode towards a coaxial cylindrical anode 
in a uniform magnetic field parallel to the common axis is deduced. The electrons 
reach the anode if the ratio of the p. d. to the m^netic field is greater than a critical 
value, and fail to reach it if the ratio is less than this value. In the case of a small catho^ 
in the axb o f an anode of radius R, at a potential V the critical m^netic Add ia 
H* V(8«/«) {V^/R). For a small anode of radius r«, at a potenti al V, in die axis 
oi a cylindrical cathode of radius Rn, the critical field is (ro/i!«) V (Sm^e) 

+ (Smt/eRt,). The equation applies with appropriate Rt, and e/m, to the pomtiye kms 
|)rodnced by electrons from an internal cathode. If both cylinders axe of large raffius 
the formula reduces to the familiar one of plane paralld plates. The equatioa of 
path is Reduced on the assumption that the space diarge is the same as tha^ wfthOUt 
pit magnetic fidd. The path is given by the equation r»Jf(sm b ji 

^)proxiination to the path as calculated from the space charge ^IptrflmdoQtecd^ 
weicied out by Eangmuir. Experimental curves showing the enneot at a 
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pr«ssu^ as a function of the magnetic field for different anode ^cuneters, voltages, 
filament temps., and degrees of symmetry are in agreement with the theory witiun 
the limits of experimental error. * L. B. LoSb 

Theory of the motions of electrons between coaxUl cylinders taking Into account 
the variation of mass with velocity. Leigh Page. Pfcyr. Rtv. 18, 68-61(1921); cf. 
preceding abstract — If the fields are high it becomes necessary to take into account the 
variation of the mass of the electrons with velocity. Putting the expression fin* longi* 
tudinal and transverse mass into the rquatk>n of motion and integrating it, 
8irVi?*V/(W*— 4r*i?*V*). This dependson the largerradius R, on the total magnetic 
flux N, and on the total potential drop V, and is not affected by the space charge. Be* 
cause the longitudinal mass is involved the equation provides a method of experimentally 
verifying the theoretical expression for longitudinal mass. L. B. LOEB 

The effective cross-section area of gas molecules toward slow electrons. Care 
RausauBb. Heidelberg. Ann. Physik 64, 513-40(1921). — A comparison of the 
relative magnitudes of the complete absorption of slow-moving electrons by gas mols., 
V. e., their complete removal from the stream, with the deflection, diffusion or velocity 
reduction also Caused by the same mols. The absorption measurements are those of 
Mayer (Ann. Phys. 64,451(1921}). The two effects are found to be identical in magnU 
tude so that the total effective cross section of the mots, is identical with their absorbing 
cross section. These are for air, Hi, Ni, Hj, and A, resp., 890, 1260, 920, 660 and about 
100X10"^* cm^. The figures for A arenot consistent but confirm the abnormally small 
area of this mol. The fact that the effective vol. of the mol. is no greater than the ab- 
sorbing vol. shows a definite surface beyond wWch electrostatic forces become ineffective, 
espedally since this effect is most marked in the case of Hj, in which the force fields are 
presumably least closed. The small values for A indicate a high penetrability of this 
atom for slow electrons. The electron velocities used were in all cases approx. 1 v. 

G. L. Wendt 

MobiUties of ions in helium at high pressure. J. C. McLennan and E. Evans. 
Toronto. Trans. Roy. Soc. Canada 14, Sect. HI, 16-26(1920). — Pure He at high 
pressure does not exhibit any appreciable metallic elec. cond. Mobilities of positive 
and negative ions produced in He at a pressure of 81 atm. by a-rays from Po are, resp., 
2.52 X 10 “* and 4.28 X 10"* cm. per sec. per volt per cm. They do not vary inversely 
with, the pressure at high pressures. A. T. Cameron 

N^ative canal rays and the alteration of charge in gas mixtures. J. Kosnic.v 
BBRGBR AND A. ROTTEnauer. Physik. Z. 22, 193-200(1921). — The transformations 
of H", H'*’ and H atoms in Hs and Hg vapor are studied and shown to be comparable 
with the equations developed. Neutral atoms have a greater radius than corresponds 
to a single-quantum velocity. The negati^'e H ion loses an electron more easily than 
the neutral Hg atom but the latter has a strong effect on the positive H ions. Negative 
H* tons were not observed and their existence is doubtful. G. L. Wendt 

Th^mal and electric conductivity of metals. Walthbr Meissner. Jahrb. 
Radioaki. Bektronik 17, 229-73(1921).— A review of recent investigations. The 
followmg topics are included: Measurements of the thermal and elec. cond. of the same 
metal; the lotions between elec. oond. and temp., pressure, and magnetism; the rela* 
tious between the elec, resistance and the sp. heat from the point of view of the periotUc 
system. A theoretical part considers the modem theoretical contributions, cspemally 
the works of Haber, Planck, Grflneisen and Borelius. A complete literature index is 

S* FiERTZ 

Hectric conductivity of metaU and alloys. W. Gdestlbr. Jahrb. Radiookt. 
EUitranik 17, 276-92(1921).— A reply to C. Benedicks {Jahrb. RadioalU. EUktronik 13, 
361(1917). G. emphasizes his focmer statements, that theoretically the elec. cond. cannot 
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be expected to be a linear fuoctioa of the ootnpn. of the tXUyy, aatd that the delations 
are greater, the greater the (hfferenoe between ^ dec. cood. of the orat^Mnents of tibe 
alloy. If the crystals of the alloy are'arrang^ parallel to the difectl«k of the ciee. 
current, the elec. cond. will approach a linear function, whereas if the dec. current peaaes 
through in vertical direction the elec, resistance will approadi a linear function of the 
cofflpn. of the alloy. B. Fntz 

The dectric conductMty In metallic aggr^atea. Carl Bsksdices. JaJtrb. 
Radioakt. I^ktronik 17i 292-8(1921).— Reply to W. Guertler (see preceding afartract). 

The dectric conductidty in metallic aggregates! W. GiTSittutR. Jahrb. Raddcdk. 
Elektronik I7i 298-9(1021). — Reply to C. Benedicks (see preceding abstract). B. R. 

Use of dkfee-electrode lamp (Triode) for measuring ioalxatkm currents. J. 
Mauassbz. Cmpt. reM. 172, 1093-4(1921).~M. describes connections for amplify- 
ing the ionization current produced in a gas by X-rays, by having the ionization currents 
charge up positively the grid vdiich is normally maintained at a negative potendal. 
In using the arrangement it is essential that the normal leakage current from the grid 
be very fttnall compared with the ionization current to be measured. S. Dushicak 
New forms of technical dectron tubes. C. R. Rorth. Jahrb. Radioah. Ekk- 
tronik 17, 174-8(1920). — A description of some new models of the C. Lorenz Co. Berlm- 
Tempelhof. - E. Pumrz 

The action of the silicon-carbide detector. F. Lucbsingbr. 2^ch. Pkysik. Z. 
22, 487-91(1921). — The dectrolytic explanation of the action of this detector advanced 
by Huizinga (Pltyn A . Z. 21,91(1920)) is inadequate because no dectrolytic deeompn. 
can be detected at the contact point and because the action of the detector is unaffected 
by temp, changes ranging from 870^ to the temp, of liquid air. G. L. Wbndt 
M agnetism and the structure of atoms. 0. v. Avwsrs. Jakrb. Ra^ioaJU. Ekk- 
tronik 17, 181-229(1921).— A review with a complete literature iudex. The dectron 
theory of diamagnetism and par? magnetism of Langevin and the magneton-theory of 
P. Wdss are thoroughly discussed and the theories of W. Voigt and R. Gens briefly con- 
sidered. The relations between chem. constitutmn and the magnetic properties as 
stuped by Tammann. Pascal, Wedetdnd, Rosenbohm and others are summarized and the 
importance of the m^etic analysis of A. Quartaroli is emphasized. The results of Hcus- 
ler 00 the infiuence of physical conditions on the magnetism of alloys are fully reported . 

B. PiBRtX 

Mectron theory of maguetism. S. J. BAitNvrr. 53, 465-75(1921).^An 

excdlent summary of the d^erent theories, including those of Langevin, Gaus, Eeesom, 
and others. The expts. of the author and of Binstdn and de Haas are described, and the 
probable explanation of cosnucal magnetism is discussed briefly. Saul Du^DCAN 
A theory <d physical phenomena at high temperatures, with.a^UcatiooB to astro- 
physics* Mbch N. Saka. Z. Physik 6, 49-^(1921). — 8. makes some deitections from 
the conrideratkm that at high temps, the atoms ^ a gas are ionized by thermal luQiacts 
alone. A relation between ionization voltage and d^ree of ionizatkai at a s$venteii9. 
can be found by thermodynamics. The absence of pure temp, radiatiem in per- 
manent gases can be accounted for by thrir Ugh ionizatimi voltages. The depe n dence 
on voltage also exphdns why the spectrum of a star dq)en<b cm Hd i t ^Mi iflc ial 

temp. 

Effect oi an electric current on the photoelectric effect FdAitK BoaiViX. tJidvr 
Lubdon. Phil, Mag. [6] 42, 279-80(1921).— A note expre^ng the view thatl!ltejl^ 
posed ^eot of an dec. current on the photoelec, ^ect of a Bi plate as 
dbenstone CC. A. IS, 2782) was probably due to the Hberation of gas from thi'^^ 
tbn^hm^tiag effect of the current The applied p.d. erf 14 v.wocddhftsUfieiedl tba^hK 
P^isribly ionizatioa) erf tte llbented gas. Thfa rdima woUM ik'da 
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the plate to the libewttioii of etectrooB, whicb would produce furtho* radiation 

vmI bo a cgmiderable inereaBe of photorlec. current miidit be produced evoi irith a 
i^E^^iorpitiiqiin<^MratiaiL On stop^lmg tbe^urrent through the plate, fas libcratHm 
would cease, and puIl^ullg would quiddy lowtf the gas pressure and hence lower the 
photodeC. effect S. C Z 4 HD 

Thedistribotioa of energy in cootiooousRdntgen-ray spectra. A. Mar<». Physik. 
Z\ tZt 42ff-38(1921): Ann. Physik 65, 448-60{l921).~-Thc distribution of energy in the 
Rdutgen^tay s^tedrum is of intwest because the physical and bk>l. effects depend on 
the way in which the energy is distributed among the wave lengths as wdl as on the 
intosity at the radiations. Since absorption changes with the wave length the fraction 
of the energy poetrating to a given distance beneath the surface of a body depends on 
the <8sCributioo of the energy in the spectnim. The case m which the radiations are 
exdtod at coast, voltage is first considered. The expression previously developed for 
this caae is verified by means of observations by Ulrey after correction luts been made 
for absorption by the glass wall of the tube. This expression also gives the energy for 
variaUe voltages lying in the neighborhood of the max. voltage as in the I^ilienfeld 
tube or in self>hardenmg tubes. The distribution of energy in the CooUdge tube de- 
mands spedal consideration. The same expression gives approx, the distribution of 
energy when the radiation is excited by an alternating voltage. Hence the distribution 
of the energy in the spectrum is nearly independent of the voltage curve and is detd. 
by the max. value of the voltage. Whatever the periodicity of the voltage the character 
of the radiation is nearly the same as that excited at a const, voltage equal to the max. 
voltage. The distribution of energy in a continuous Rbntgen-ray spectrum is uniquely 
defined by the shortest wave length Xo, a result which is idiportant in methods of radiog- 
raphy and radiotherapy. The action of metal filters rests on the fact that by them 
the long wave lengths are weakened more than the short ones. The intensity of a wave 
length X is changed through filtering from to where a is the coeff. of ab> 

sorption aad d the thickness of the filter. The coeff. of absorption depends on the wave 
length in sudh a way that For wave lengths below the absorption band of 

the KHKdes k is detd. by the density and at. wt. of the element. Two filters are 
'eqmv. to each other if k, d>. With increasing strength of the filter the position 
of the max. of the intensity of radiation is shifted toward the shorter wave lengths. 
Hence the filter acts on the spectral distribution as an increase in voltage acts on this 
distributHta. The displacement of the max. by tlm filter is proportional to the strength 
of the filter and is greater for long than for sluwt wave lengths. A. W. S. 

Streeture of the t series. A. DAinriUtiaa. Compt. rend. 172, 915-7(1921).— 
Using a quarts X-ray tube of the Ox^dge type with mica window, the tube operated at 
const, voltage {*!%), and spectrometer of great dispersion, D. studied the U series of 
itranium. Only 9 Uneft were previously known. Nine new ones were found, of which 
7 are known in lighter elements. Nomenclature of lines is discussed. Six Sommerfeld 
doublets were identified. Moseley curves, now extended to U, show necessary changes 
in classficatmn of h lines of iunfsten. Emission and absorption spectra of U were 
photographed on the same plate. Li between 0i and ^ and ht and U, reap., were 
stigbtfy shorter than the series headset and 74. The Lt series, isolated by proper const, 
vottage^ ooatatns /Si, A, wi, <w, and L Ia lines are strong and fall on straight 
Moseley pletsi U lines axe weak and fall on curved plots; L« lines are stnmg and fall 
.on enrvediffots. Hauv Clark 

V .Thw X series of onainm and the principle of c<mibinations in Z<roy specinu A. 
Dapvku 4 «|R. Compt, rend. 172, 1350-3<192]).— The line A of the Ui series of U is 
fomsd tohave^sa^^lites. A' Bud A". This makes a total 9 lines ^ ];tfeieiit known 
tgibrioi^ to Id. Wovkhif at const, vdtoge (21450*60), D. Bepd. the I 4 and Lt scries. 
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He found 6 lines in Lt ftod 9 in I 4 . Nomenclature of the series liiMS is re<3Bscassed. 
To account for the known lines of W and U on the principle of combinatioas (that the 
frequency of each line is the difference between 2 critical absorptkm frequencies) it is 
necessary to assume the eiisteaoe of no less than 16 critical frequencies as Ml o ws — 
K, Lt, L», Lu M», M 4 , Ml, Ml, Mi, Nv N*, N*, Ni, Ni, N*, and Ni- A oueful detn. of 
the Li absorption frequency and the frequency of the line gives the value of K| c o r r e- 
spending to 200 A . A photograph of the absorption spectrum of U in the neighbenhood 
of Li made with great dispersion shows a riiaip. distinct, white absorptkm line just at 
the edge of the Li discontinuity. The width (rf this line is the sante as that of the emis< 
sion lines obtained with the same app. Hauy 

The priac^e of combinations^ and absorptloa Hnes in X-ray ^ectra. A. Dav- 
viLUBK. Compt. rend. 173, 35-8(1921). — Some redetns. are described of I# series lines, 
presumably of U, though this is not etidicitly stated. The principle of comlnnatkms 
is discussed again and the system of 16 critical frequencies previously described 
preceding abstract) is altered to include 2 new frequencies, O. and O,. The last part 
of the paper deals with absorption lines. The white line at the Li absorption discon- 
tinuity of U has been described. Another phenomenon of similar origin is now pre- 
sented — the K absorption frequency of Br lies between the frequencies of the and 
La, of U. When these 2 lines are photographed a 3rd black line occurs between them 
at the discontinuity of the Br in the photographic plate. This line changes from bladk 
to white when a filter of K£r is used. Hasky fb,A»g 

Soft characteristic X-rays from arcs in gases and F. L. MoQum and ’ 

Paul D. Foots. J. Wash. Acad. Sci. 11, 273-4(1921). — The authors have studied the 
stages in the discharge betweeff a hot cathode and anode in a vapor at low pressure by 
measuring the photoelec, effect of the radiatkm on 2 other electrodes entirely shidded 
from the ions produced in the arc. This photoelectric current plotted as a function of 
the exdting voltage shows nearly a linear relation with changes of slope at critical poten- 
tials. In this manner potentials have bem found which are detd. by the limiting fre- 
quency of the softest X-ray series of a number of elements. The observed potentials 
and the corresponding wave lengths for these X-rays are given for Na, Mg, P, S, Cl, 
C, N and K. Two critical potentials were found for each of these elements except 
C and N. A plot of V 1 /X (where X is the wave length) agmnst the atomic number for 
Mg, P, S, and Cl shows that there is a proportionality between V 1/X and the atomic 
number within the probable observational error. The points for the second series for 
these elements lie on a nearly parallel tine. They indicate a new X-ray series of feeble 
intensity. The limits L« of the L series for light elements were computed from X-ray 
spectral data by the relation L««K«Ka- The value L* for Na falls above the extrapo- 
lated straight line but is in agreement with Millikan’s recent obse^ation of the La as X 
*372 and 376 A. The K limits found few C and N agree with the extrapolated line 

and the value of 45.4 A. for C agrees with the value 42.6 A. found by Kuith. Hiis meriiod 
is of value in studying radiations between the range of the vacuum spectroscope and 
the X-ray crystal spectrometer. A. W. SinTa 

The Uw 8 of absorption of X-rtys. F. K. Richtnybk. Fkys. 18, 13-30(1931). 
—This is a very careful exptl. study of the absorptkm of X-rays by HsO (oxygen), Al, 
Cu, Mo, Ag and Pb, each over a great part the range of wave lengths 0.0^ A. to 
0.95 A. The longest of these waves is shorter than the critical K dmorptioa wave 
length of O, Al, or Cu, and falls between K and L for Mo, Ag, and Pb. Rays &om a 
Coolidge tube were analyzed by spectrometer with NaCl crystal, and the intensity was 
measured by kmization of MeBr. Scattered and fluorescent radiation ftom the absorb- 
ing screen were suppressed by placmg the screen in froiit of the q^cct w me tet dit nearest 
the tube. Detailed tables and curves of the results are givett. Tbe mass-absorption 
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coeffs., n/p, ot these substances is given by p/p • FX* + (v/p) where X is wave length and 
v/p is the inass<scattuing codT.» except in the region close to Xjc on the short>wave> 
length tide, where the equation gives v^ues which arc somewhat too large, the error 
being greater as the difftfenoe between X and Xjr is smaller. For each substance F has 
a eonst value for X< Xjc and another much smaller const, value for X> Xk. The mass- 
scattering coeff. is independent of wave length, and is. to a first approximation, the 
same for all dements. The nlMisc-absorption coeff. is given by 2.29 X 10*”./V*X* + 
<r», where N is at. number and the at.-scattoing coeff., for X< \k. No trace of the 
suggested "J” abstMption discontinuity was found. At 0.093 A. p/p for water is still 
much greater than for the hard rays of Ra C. Harry Clark 

DiflractloA of X-rays by liquids. A. Dbbirrnr. Compt rrnd. 173, 140-2(1921).— 
Expts. are described in which a fine parallel beam of X-rays is sent through a layer 
of luptid sufficiently thick to obscure any diffraction caused by a possible stratification 
of the mob. near the surface. The direct transmitted beam was absorbed by a bit of 
lead wUle the rays scattered or diffracted by the liquid fell upon a photographic pbte 
placed at some distance from the liquid in a plane normal to the original beam. Hg, 
Mel, CH]It, C«H<. CiHiBr, and various mixts. were used; one or more diffraction rings 
were observed with each. Although the rings suggest the existence of a cryst. structure, 
many smaB crystals being oriented at random, it is shown that such an assumption is 
unnecessary. If it be assumed that the diffracting centers are sepd. from each other 
by a fixed dbtance, as though they were at the centers of little balls the surfaces of which 
are in contact, the lines of centers being oriented at random, there will be a certain 
angle of max. intensity of the diffracted light corresponding to eech wave length. It 
is assumed that the diffracting centers are mols. the distances between the centers of 
which are const, except for small thermal movements. Harry Clark 

Crystal structure of the silver halides. R. B. Wilsby. Eastman Kodak Co., 
Roebester, N. Y. Phil. Mag. 42, 262-4(1921) —The crystal structure of the Ag 
halides has been detd. by the powder method of Debye (C. .4 . 1 1 , 1786) and Hull (C. A . 
12, 649). AgBr gave the pattern of a simple cube, one atom being as.sociated with each 
point of the cubic lattice. Agl has the same diffraction pattern as diamond; ea ch I 
atom is at the center of a tetrahedron the comers of which are occupied by 4 Ag atoms, 
and each Ag is surrounded by 4 I atoms in the same way. 

Computed from 

_ Di»tance of Bragg’s at. 

BuMtance. Arranfcmefit. Side of cube. nearest at. centers. diameters. 

AgCl Simplecubk 2.78 A. 2.78 2.82 

AgBr Simplrcubic 2 89 A. 2.89 2.96 

Agl Tetrahedral 6.53 A. 2.83 3.17 

The Ag salts were pptd from AgNO, by the corresponding K halides, giving fiocculent 
ppts. in which crystals cannot be recognized under the microscope. X-ray analysis, 
therefore, gives the first proof of the cryst. nature of the ppts. AgCl and AgBr as pptd. 
in photographic emulsioas form crystals which can be recognized as belonging to the 
cubic syston; Agl gives evidence of forming hexagonal crystals. S. C. Lind 
F o rmation erf mixed crystals by the cmitact of solid phases. L. Vecard. Z. 
pkysik S, 393-5(1921) ;cr. C. A. 15,2787. — Mixts. of two powdered crystals that have 
not been ground together show a superpositioa of the spectra of the components when 
examd. by the HuU*Debye method of X-ray analysis. On grinding together, however, 
they show the single ^Kctnun characteristic of mixed crystals. The lines are not sharp, 
as the mixed crystals thus formed by contact are not homogeneous in constitution. 

F. C. Hoyt 

LaiaeaceBce at hi|^ temperatures- E. L. Nichols and D. T. Wilbbr. Proc. 
Naf. Aead. Sci. 6, 0d3-5(192O).^Luminescenc» has been discovered at temps, above 
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those at which ordinary phosphorescence disappears and by M y*** 

reaches extinction. The glow is exdted by contact with the outer cone of the H ftune« 
although it may also be produced by cathode bombardment and the X^n^. 

It differs distinctly from photohuninescence in many respects. It is obdterved m ntany 
substances such as CaO, MgO, AlsO>, etc., with which 
It is absent in some strongly fluorescent materials, such as willemite and Ca 
No addition of activating substance is necessary. The effect often oocuis at temps, 
below red beat. When superimposed upon the red beat it b r^dily distingnisbable: 
by the (x>lor, which u usually green, blue or white, by the law of deay which iatha 
as holds for phosphorescence, and by the spectrum, which b a cbaracteristkiMnad- 
banded fluorescence spectrum often lacking altogether m the red. The u^er 
temp, differs with various substances, from 52® for AlA to 940® for ZnO and pate ZnS. 
The color of the glow changes with the temp., so that the spectrum changes to sbocter 
wave lengths as the temp, increases. Similar phenomena ^ve been observed for the 
exdtation by cathode rays and X-rays. Fuller details will follow in subsequent pepm 

Saui. BnaMAN 

A study of the glow of phosphorus. Periodic luminosity and action of 
substances. Lord Rayleigh. Proc. Roy. Soc. London WA, 372-84(1921).— A sti^y 
has been made of the periodic luminosity propagated through the gas space when 
the last traces of O are being removed from air by P, or when air is allowed to slowly 

into a vessel cootg. P. This intermittent effect requires the presence of H^O vapor, 
the glow becoming steady with moderate drying. Water vapor thus inhibits the com* 
bination of P vapor and O within certain limits. The action of other mhibiton» such 
as camphor, NHi, turpentine and pear oil, has been studied. It b shown that the 
propagation of the waves of combustion cannot be due to a rise in temp, of one layer 
igniting the next. It is assumed that the propagation depends upon the provision of 
nuclei, as in the propagation of crysto. through a supercooled liquid. The inhibHpm 
are supposed to act by taking prior possession of the nuclei, thus rendering un. 
available for propagation. This theory U discus^ in detail. H.Jesmain Creighton 

The luminescence of certain oxides sublimed in the electric arc. £. L. Nicb<m« 8 
AND D. T. WaBER. Cornell Univ. Phys. Rev. 17, 707-17(1921).— Thin film" of me- 
tallic oxides were obtained by subliming the metal or one of its salts from the crater of 
a direct<urrent carbon arc on to a metal disk. Oxides prepd. by sublimation are found 
to respond to excitation by cathode rays. The shift in color in luminescence in general 
is to the violet with increasing temp. The effect of pressure on b dis- 

cussed. The most active oxides were those of Ca, Mg, Zn(Zn),Zr, Sand Al. R.S.L. 

Magnetic double-refractioa of suspensions of powdered crystal is Uqiuds, St. 
pROCOPiu. Compi. rend. 173, 353—5(1921). — Bxpts. with several uniaxial i»r y<i tftTa 
suqiended in liquids of the same av. index (Ust given) have verified the folkmmg nde: 
the double-refraction in a magnetic or elec, field of a suspension powdered crystal 
in liquid of the same index is positive if the optical and magnetic (or dec.) dgns.are 
alike, and negative if these signs are different. This rule depends on the coBveotkm 
that the optical axis of the suspension is <»n9idered to coincide with the <hrectx|u of 
the fidd. If the crystal is magnetically or electrically positive its axb ifiB coincide 
with the fidd and the optica! signs of the cr3rstal and the suspension will be aliks; 
dectrically or magnetically negative the axb will lie normal to the fidd and the 
signs of the crystal and the suspension will be (Opposite. The dectric dmiblMSllriictkm^ 
was discussed by St. Procopiu, Compt. rend. 172, 1172. Htturr 

The influoice of U^t on the conductmty of flaoreMenf liquida. fi. Souian. 
Comid. rend. 172, 581-2(1921). — Previous attempts to show that tight an 
^ on the cond. of fluorescent Uquids have been negative or incondusiTi^ if daCMreseence 
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ia tOA cbem. tnxaSanaaSioa of the mols., however, coatioued exposure to light should 
give k pn^resNve veriatkm in the cood. Soulas finds such an effect in the caae of 
escniiB, eosm, and curcunun and quinine*. The results are given by an empirical equa* 
tkm log (Cqo whten a and frare coosta independent of the solvent, C is the 

Goad. and t the time. For coned, solna, it does not hold, partly because tl^ oemverted 
mob. form a protecting screen around the others in agreement with the theory of Perrin. 
^ Farrihgtok Danibu 

SpeetnM'adioaetric studies of polariution phenomena. L. R. Ingrrsou,. J . 
Optical Soc, America S» lfi6-9(1921).~Aa app. for measuring the magnetic rotation of 
li^ is described. It is sensitive to O.OOi^ and accurate to 1% for rotation of a few 
mim^s. Two hnages of a polarized beam are measured with a bolometer, after passage 
throni^ a magnetic field. Light from Sn to 2.3m be used. Natural rotation in 
the case of sugar, etc., b proportional to magnetic rotation (Weidemann’s law). The 
refra^h^ index and absorption index of certain metals are given. Polarization from 
diffraction gratings b described. A bibliography is included. Farrington DanislS 
A relation between the degree of polarization and the intensity of the light diffused 
by tsiaotropie molecules. A new detennination of Avogadro’s constant. Jram 
C tfBAimBS. J.pkys.radium I, 129-42(1920). — C.’s earlier expts. with transparent gases 
proved the apfm)z. correctness of Rayleigh's formula, //£=(xV2X*) Km*— l)/»»l*nF, 
where £ b the intensity of a beam of unpolarized light, J b the intensity of light diffused 
at right angles, X the wave length, m the refractive index and n the number of molecules 
in the volume V. Re derives, here, a more general equation , based on classical dy» 
naraics and the electromagnetic theory of light, which allows for the fact that light re> 
fleeted from anisotropic mols. b polarized. K=*3)r-({M®— OVX^nKfl + p)/(6— Tp)], 
in which Ri^J/EV, and p*tbe ratio of intensities perpendicular and parallel to the 
original ray. Strutt’s expts. permit a verification of the eulens of p. The expts. of 
Fowle on the transparency of the atm. permit a calcn. of H. The value of R is obtained 
also from unpublbhed measurements of Cabaunes on the intensity of light diffused in 
argon. Argon being monatomic is isotropic and light reflected from its mols. is not 
perfarized. Substitution in the equation gives (6.90 * -20) X 10^* for Avogadro’s number, 
N. Since the value based on the transparency of the atmosphere checks that calcd. 
from argon and both agree with the accepted value of N, the blue of the sky must be 
due to light i^ected from the mols. of the air rather than from suspended particles of 
liquid or solid. Farrington Danibls 

The ^edflc action of polarized light. 11. Fritz Wbigbrt. Ann. Physik 63, 
681-726(1920). — ^W. has studied, with improved methods, the action of polarized light 
on photOK-hloridea in gelatin. Linearly and circularly polarized light of equal intensity 
produces differences in the color tints. The photosensitive system b dichromatic only 
if the riectrfc ve^m* ol the exciting ray has a component in the plane of the syston. 
Duteomatian b poeittve if the ray vibrating in the elec, direction is absorbed less strongly 
than that vforeting in the magnetic direction. Quant, measurements of dichromatisra 
stew that it b a sp. pr o p ert y . Time is an important factor, Exposures of 0.04 
seeond were s u fiSdent to give positive effects. Babinet’s rule concerning the rela* 
tiao betwe en didiromatism and double refraction holds only for the red and blue. Weig- 
ett describes a new app. for measuring dkhrocnatism based on the half*shadow prin* 
dple, whidi b accunite to 0.1 %. Farrington Danzsi^ 

OptacaQy mJnimid pertkles. Marir Anna Sciiirmann. ITpsala-Wien. Jahrb. 
RdAieaitJ Ebdtironik 18, 22-78(1921), — A complete report including bibliography. 
Tht expti. wmh described includes the color, intensity and polarization of lateral radi- 
atka bom disperse systems and single partkles; the dispersion of the polarization and 
the pdydiroisin of spherical and qon-spherical particles; the color, absorption, double 
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refraction and picochroum of the transoiittcd radiation from disperse systems and single 
particles; the electro- and magneto-optic effects of disperse systems. The facts detd. 
are compared with the present status of the theory. G. L. Wshdt 

The chromogenetic properties of snlfur and certain other dementi. Ouvn C. 
M. Davis and Prbdbuc Wm. Rixok. University of Bristol. Phil. Man. I6] 
26&-62(1921).— A comparison is drawn between the color of the corresponding binary 
compds. of 0 and S. The view is expressed that possibly color is in a measure dependent 
on the energy of associalkm, more particularl 3 r with that energy left taaabsorbed, the 
residual energy. In a table of 21 oxides and sulfides of various elements it is shown 
that the oxides having heats of formation above 70 cals, are colorless, while the limit 
of color of sulfides is in the neighborhood of 40. S. C. Lind 

The present position of the wave theory of light. R. A. Housroux. Nature 108, 
61-4(1921).— A discourse. W. H. Ross 

Bohr's theory of light emission. A. Somubrpsld. Jahrh. Radiaokt. EUkironik 17, 
417-29(1921). — A reply to J. Stark (cf. C. A. 15, 2788). S. points out that most 
of Stark's objections are unjustified, except those which deal with the fundamental 
principles, and those are the general difficulties of the quanta theory. B. Fantn 
The explanation of the continuous absorption and emission spectra oi atoms by 
Bohr’s theory. R. Ladbnburg. Jahrb. Rodioakt. EUkironik 17, 430-4(1921). — A 
reply to J. Stark (cf. C. A. 15, 2788). The continuous spectrum is caused by the 
"free” electrons which are sepd. from the electron shells of the atom, but still in then- 
sphere of attraction ; because of the various kinetic energies vdiich they carry, they cause 
a continuous spectrum; but also these electrons follow Bohr’s axiom 
while radiating. E. Fibbtz 

The action of the Planck oscillator on the spectral energy distribution of rtdiatkMi. 
Erich Krbtschmann, Ann. Pkysik 65, 310-34(1921).— Although Bohr’s atom model 
has had extraordinary success in explaining radiation phenomena, it still leaves the 
details of emission and absorption processes in the dark. The fact that only the classical 
model of an electromagnetic radiator, the quasl-elostically bound elementary charge 
or Planck oscillator, leads directly to a source of monochromatic electromagnetic radi- 
ation is justiheation for the present investigation, which, by means of a new form of 
integral of the oscillator equation, leads to the conclusion that in a stationary radiation 
6eld every oscillator augments the radiating intensity of its natural frequency in a 
measure which is proportional directly to the intensity of radiation and inversely to 
the frequency of the oscillator. William F. MbggBks 

Critical potentials and band spectra of nitrogen. Lbon and BvgAnb Bloch. 
Compt. rend. 173, 225-7(1921). — The minimum potential difference through which an 
electron must fall to acquire sufficient energy to ionize an atom by collision is called the 
ionitaiion poUntiol. If, instead of ionizatimi, the impact causes only radiation of energy, 
the corresponding potential difference is called tbe resonance potential. The authors 
photographed the spectra of bombarded N contained at low pressure (about 0.04 mm. 
of Hg) in a glass bulb fitted with brass anode and hot filament cathode. A fluorite lens 
set in the side of the bulb transmitted the ultra-violet. As the potential difference 
across the tube was increased and the resonance value for a particular spectrum 
passed, this spectrum was radiated from a point near the anode. With increase of vint- 
age the radiating region moved toward the cathode. The resonance potential of the 
positive band spectrum (Deslandres' sccimd group) was found to be 12 vdts; that emte- 
sponding to the negative band spectrum ^only line 3914 was studied) was found to be 
21.5^0.5 volts. The generally accepted value of the umitatioH potesUial is IS vdks. 
The authors attribute the positive spectrum to thg nratfa) mol. and the n^;atiTe ^cc- 
trum to tbe mol. which has lost one dectroo, Haur CtrAlOC 
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Tk* rflfftftk- •^wiitioo oi the fci e - UA icfaf eaopocMiti ^ the liii6f ttie hdium 
ipeffc ipectnniL H. M. Hansbn and J. C. jACoeagN. Kgl. Danske Videnskad. 
SeUM., Maikfys. Medd. 3, No. 11. 35 pp.(ie2l).— The Bohr-SommerfeW theory of 
h3rdroceQolike spectral lines, as applied to the Zeeman effect, indicates tlut each fine^ 
structure eompooent should be split into a normal Zeeman triplet, uninfluenced by other 
compooents. This theory has not been tested quant., since in previous work with H. 
only the magnetic splitting of the line as a whole was observed, and the results of differ- 
ent observers have been cmitradictory. The discrepancies are due probably to the 
superimposed effect of the elec, held, Bohr having shown that for H this effect is very 
large. The authors use the "4686*’ enhanced line of He. since this gives a more open 
fine structure and is also less susceptible to elec, effects. For work in a magnetic field 
it was necessary to design a special form of spectral with large flat parallel electrodes, 

6 to 7 mm. apart. Photographs were taken with a plane grating, an echelon spectro- 
scope. and a Lumcner plate, all of high resolving power. The more important photo- 
graphic results are reproduced in the article. Although the exptl. difficulties were found 
very great, some fairly definite data were obtained and the results thus far, for a field 
of about 6000 gauss, are. within limits of error, in agreement with theory, both as re- 
gards the state of polarization, and the position of the lines. For strong fields deviations 
fnMn the simple theory appear, but these may be attributed to the disturbing elec, fleld, 
which accompanies a strong magnetic fleld. It is dehnitel/ proved that the 2 strongest 
fine-structure components of the 4686 line give an entirely different Zeeman splitting 
from that shown by ordinary visible series doublets such as the D lines. The work 
will be continued with the aid of photometric measurements. R. T. B. 

The effects of vident molecular colUsions in interference. G. Gouv. /. Phys. 
Radium 1| 3-11(1920). — A mathematical discussion showing that this explanation is 
inadequate for spectral diversity. G. L. Wbndt 

Absorption and series spectrs of lesd. J. C. McLennan and R. V. Zumstbin. 
Toronto. Trans. Roy. Soc. Canada 14, Sect. Ill, 9-17(1920); cf. C A. 14, 2684, —The 
absorption spectrum of non-luminous Pb vapor was obtained by using a tube of 
opaque fused quartz into whose ends were sealed 2 plates of plane-parallel clear fused 
quartz, and which was heated in an elec, furnace provided with a coil of stout 
niebrome wire. Marked absorption lines were found at 2833, 2170, 2053.83 A. , faint ab- 
sorption at 2022.64, 2139 (probably due to Zn), 2288 (probably due to Cd). Sug- 
gestions are nude for grouping certain prominent wave lengths of the Pb spectrum 
into a principal, 2 subordinate, and a combination series. A. T. Cambxon 

The qwetra of the alkaline earth fluorides and their reUtioo to eecb other. Snb- 
BAMOY DaTTa. Proc. Roy. Soc. 99A, 436-55(1921). — The object of this investigation 
was to det. what relations exist among the band spectra of similar compds. The fluor- 
ides of the alk. earths were taken. Observations were made with a concave grating. 
Negatives for measurements were prepd. m second order; those for reproduction in first 
order, and subsequently enlarged. The elec, me between C poles was used. Na«COi 
mixed with the compds. examd. gave a "flame.” having low order of temp. MgFi 
giA^ 3 groups of bands in the ultraviolet. CaFi shows 7 groups. Five are in the 
visible spectrum. Pour new series were found in the ultraviolet. SrFt shows 11 
groups. One in the visible region and 2 in the ultraviolet are new. BaFt shows 4 
groups of bands in the visible region, all previously known. A relation between the 
homologous series has been expressed by empirical equations, with coasts, of the series 
equatioos and the tnol. wts. and the mol. niin^s of the respective compds. L. D. R. 

Tha are and epark ip a cUu of alkalies, tlkaHne earths and earflu. R. Ssslingsk 
and D. TnaBk. Ann. Physih 65, 423-48(1921).— Only recently have attempts been 
made to aeioetate different spectra with the dec. charges of the radiating particles or 
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the correspoodiog eating potcQtUU. Tfa* thcom of Staric^ Xeaard tod Soamier< 
fddoreat vamsce in tnaor pcratJ aod H U the object of this mvestfgatkni to test tl|a 
"'•hi/t prifldple’* end to det. qua!., bp expt, the order in wfakb q^ectnl lines appear 
with increasing velocity of cathode rays osed to exdte the radiatkcs. Spectrograms 
were obtained of Li, Na, K, Mg, Ca, Zn, Hg, and A1 which are representative^ of the 
first 3 columns of the periodic system. The discharge in the vicinity of the metal cathode 
was sharply focused on the slit set perpendicular to the cathode surface and photo- 
metric measuremeats were made on the spectral lines throughout their lengUi. Close 
to the cathode is the so-called negative glow, sepd. from the positive oohmm by the 
Faraday dark space. In general the spark spectra show max. intensity in the negative 
glow and not at all in the positive column, rtliiie the arc lines have their max. intenstty in 
tbelatterregion. The shift principle is verified for the alkalies, alkaline earths and eartha 
inasmuch as all the lines of these elements can be arranged in two groups of smell and large 
exciting energy. The energy required to ttdte the arc lines of these demoits increases in 
the order: alkalies, alkaline earths, earths, and for the same element increasing energy 
calls forth groups of lines in the following order: Bergmann series, prindple seriesr 
subordinate series, 1st subordinate series, singlet series, spark Uses. W. P. M. 

The stationary H and K lines of calcium in stellar atmosidieres. Megh Nad 
Saha. Ndure 107, 488-3(1921). — Certain stars having variable radial velodty show 
the H and K lines unaffected, suggesting that the gas giving rise to these lines is located 
in the space surrounding the system. Ca has been observed at a higher levd than any 
other gas in the solar atm. The H and K lines are the resonance lines of Ca which has 
lost one electron, and atoms in that state are in the condition to absorb energy of the 
wave length of max. intensity in the solar spectrum. For this reason it is possible that 
radiation pressure may be able to overcome gravity and drive these atoms to great 
distances from the star’s surface. The resonance lines of other elements are not so 
favorably situated as those of Ca, either for observation or with respect to the max. of 
radiation, which accounts for the fact that no other stationary lines have been found. 
[Stationary D lines were announced by H^er {Puh. Astrw. Soe. Pacific 31» 304(1919). 
'-'Abstractor.] E. Bmura 

The spectrum of fluorine. Wii.liam R. Smyths Astrophys. J. 54, 133-9(1921).-* 
By a method due to Mather and others F prepd. by the electrolysis of fused KHFt 
and purified by passing through NasFs and a freezing trap. Tbe pump was protected 
by a charcoal trap. The gas flowed constantly through the sparking chamber and it 
was of such purity that the spectra of other dements were very weak or absent. Tbe 
discharge passed between gold electrodes. A fluorite window permitted the photog- 
raphy of tbe ultra-violet region of the spectrum. Both a quartz spectrograph and a 
59001. concave grating were used to photograph the spectrum. Tbe only P lines found 
were 10 in the red; these are tabulated to the nearest 0.1 A. An' impurity which vns 
supposed to be CF 4 was crf>served following a flare back from the charcoal diaffifaer. 
The approx, positions of nine heads bands between X4829 and X6525 were obstfved 
in thb spectrum. K. BgrRS 

The ladktioo theory of thermal reactions- W. C. M. Lewis and A. McKeowh. 
Univ; Liverpod. J- Am. Chem. Soc. 43, 1288-1306(1921). — A theoretical and mathe^ 
matical paper, in iriikh by making use of tbe concept of continuous absorptkm of zadi- 
atkm by anosciUator (i. €., Planck's second ftwmnlatkm of the quantum bypotbeiis}, 
an expresskut has been obtained for the velocity of a uaimoL reaction in a gaseous ^stem, 
on tbe baris of the ladiatKMi hypothesis of thermal Teactkms. Byconttderi^teweftible: 
reactkms the dissoc. i^rpe, an expcesrion for the eqniL coast has been dbtiaei. ri’Re- 
cent critkisnis of the radiation hypothesis ha^ been conridered and it is-b^ered ttad/ 
these have been met H. Jeckawi Ci^hTom rr; 
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A. mew effect of rtdiitka. F. WsiGimr. Z, /Ajmik $,419-27(1^1): C .4. 12, 
1727; 13, 11S5; 14, 1931, 3595; IS, 1453.— W. iovestisates the dinctioial effecU of 
IniBvlsr rediatioa oa CTUUite ia ooUodioii. The dependeoce ob 0 pressure 

alreidy obeerved for the Ueachinc effect of light is found to hold in the same degree for 
UMBie effects. They are both ditntniahfd by the presence of O. The diange of the 
dijE^boiam with time is different from that (ff the hlrarhlng effect, as tiae former shows 
a max. Its abs. valtre is always much tess than that of the extinction change. In this 
re 9 ^ these phenomena an different from tlu analogous effects in plmtochlorides. 
The total quantity of light absorbed by the dyestuff-cotlodion layer is not a measure 
of the timf. course of the photochemical and directional effects. The sensitivity of a 
freshly inepd. layer decreases continuously during the illumination. The effect of 
iffamination with a definite color is to make the diebroism for that color change most 
n^pidly at first The selective absorption for yellow does not become effective at once. 
The effect is as though there were a weak absorption, vrithout a max., superimposed on 
the selective effect whidli was the cause of the color sensitivity. In spite of chem. 
^fferences photochlorides behave very similarly to dyestuff-collodion systems. 

F. C. Hovt 

The photolysis of water. Eiat. Bauw amp A. Rkbuann, lleketua Chim, AcUi 4, 
354-52(1921). — Potential measurements of potarbed electrodes indicate that certain 
light-sensitive dyes bring about decompn. of water in the light. A series of expts. de- 
signed to prove this is described. Positive results were not obtained. A differential 
tenrimeter fuled to give any gas evolution when fitted with uranium salts, eosin, rhod* 
amine, etc., and exposed to light. Precautions to prevent supersatn. were taken. Suffi- 
dent time was allowed to obtain equU. It was concluded that continuous photolysis 
<A water can occur only if the system excludes the recomt>mation of the H and 0. Special 
s)rstenis were tried in which it was hoped to prevent the reverse reaction by secondary 
reactkms but no positive results were obtained. The following system gave negative 
results: 


AgCl+ light — > 


TICI -flight- 


|Ct-f K 
lAg| 


KH.0-HC1+ J<0. 
AgCl + TICl 


ITIClj 

’l.TI+Ha-TlCH- ><H. 


A stud, of tko two reactioas separately sbowed that only traces of 0 could be obtained 
by the action of a quartz Hg lamp on AgCl in water and that the TIC] was not sensitive 
in the presence of adds. Fhotoebem. reactions are rare because the reversal in the 
dark or Mcondary reactions prevent detection. Psuinoton Daniels 


Interaction of oxalic add with iodic add. III. Influence of sunlight (Lexoinb) 2. 
A simple device for making crystal^stmcture models (SrANCENBERc) 1. Theory of 
illinniiiants (Schhobtsk) 4. Color and optica] activity in organic compounds (Lonoo- 
BABES) 10. 

♦-ELECTROCHEMISTRY 


COLIN G. FINE 

lUCOU |ico(tesw, in doctrometalluigy. C. F Bonini. Ann.Mm. sci. ini.VI, 
132(1MI),— A levinr. E. Fisktz 

Sac^ ndactioa of iron ores. H. A. i>e Fries. CHtm. lia. Eng. 2$, 193.4 
(l®21L“The comparative merits of the shaft and pit furnaces for the elec, reduction 
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of tome ores are discussed. If lumpy ore and sintered concentrates are availaUe, a 
targe unit plant is desired, the demands of the central station are strict, and capital 
expenditure b of secondary nature, the eke. shaft furnace should be empkyed. If, 
however, only crude concentrates are available, or the plant depends upon a varjdng 
oie supply, no objections being raised against single-phase loads, and caintal expeO' 
diture has to be limited, then the pit furnace apparently possesses considerable ad^ui- 
tages over the shaft type. W. E. Rudbr 

Supeiheats in the dectric fumace- Gso. K. Foundry 49| 714-19(1921) . 

—The cupola-elec, fumace duplexing process has been in successful operation in pro- 
gressive foundries for about 4 yrs., the Urg^t passing over 200 tons of gray iron through 
the elec, fumace every 24 hrs. Metal from the cupola usually ranges from 1300 to 1465^. 
Thb temp, may drop 50-150° by the time it maches the mold. To make a good cast- 
ing, particularly in the case of strong irons contg. low P, duidity b necessary, and the 
roost powerful factor for thb is superheat. With an elec, fumace, cupola iron can 
be raised from 1300° to 1500° with inddental refining, on about 200 kw.-hrs. per ton, 
vaiying with the size of furnace. A thorough deoxidation and desulfurization b recom- 
mended. With a basic fumace, and proper condition in furnace and slag, a reduction 
of S from 0. 156 down to 0.079 In 30 min. and toO.014% in 60 min., b obtained with a single 
slag. It is believed that if Sis below 0.07 it cannot be considered dangerous in any or- 
dinary gray iron casting. S reduction under 0.05 is needed only under special conditions, 
and its value is largely speculative. An indirect benefit from reduced S b a saving in 
Mn. C can readily be controlled while tl^ metal b in the elec, furnace. P cannot 
be reduced except by an entirely uneconomical process, or by diln. with steel. In the 
U. S. duplexing costs $d-$15 above tbe cost of ordinary cupola Pe. Duplexing b eligible 
wherever high quality or strong insurance against defective castings is desired. It 
should not be looked upon as a foundry cure-all. and satisfactory results are obtained 
only by careful and intelligent supervbion. W. B. Rtmtt 

Electric fumace in steel manufacture. J. A. Bdcbrtok- CommonwM Enpnur 
9 , 44-7(1921). — A six-ton three-phase arc furnace has been installed at the Victoria 
Iron Rolling Mills, West Melbourne. The normal input is 1500 kw. The electrodes 
are 17 inch carbons having a normal carrying caj^city of 8,670 amperes. The power 
factor averages about 87%. The fumace shell is 12 ft. in dbm. The bottom and sides 
of the fumace are lined with 2 courses of 9-aidh magnesite brick. A little fine dry mag- 
nesite cement is used between joints. The roof is of silica brick. In laying these a 
concrete template was used and cardboard pieces were placed between brkks to allow 
for expansion. The amt. of steel scrap charged usually varies from 6.5 to 7.5 tons. 
On the bottom of the furnace are thrown 800 lbs. of limestone. With very clean scrap of 
high C%, 200 to 300 lbs. of Fe ore and mill scale are added. (Tbe make of the fumace 
is not given.) C. G. P. 

Btoctrlc foniace for silver, gold, and metals of low meltuig point Jonas Hbr- 
Lgmus. Chem. Met. En^. 25, 454-8(1921). — ^The essential requirements for the suc- 
cessful melting of Ag are quick heating, no local over-heating, efiSdent temp, control, 
exclusion of air, and mechanical provisions to allow of easy access to the bath for worldng 
and quick pouring. The Rennerfelt furnace has gives good results in several installa- 
tions. The Baily pit furnace is also in smxessful use, but its power consumptkm b 
quite high, owing to the indirect heating of the metal in crucibles. Inductkm types 
are unsuitable, on account of the high elec. c<md. of the metal. The high frequency 
furnace has given excellent results in small installatioas, but there are stUt some mechan- 
kal difficulties to be overcome before this type will be entirely satbfactory. It b more 
satisfactory for Au and Au-Pt alloys. In a 6'' crucible with a net vol. of 53 cu. hi. 37 
jbs. of An can be melted in 8 min. at a rate of 14 lbs. per kw.-hr. in a hi^ frequency 



3945 


1921 

furnace. For metaU such as Zn, Sn or Pb, resistance radiating furnaces with accurate 
control are the best. W. H. Rudbr 

MeMnc fine and fttfliog aihrer.bj dectriclty. H. A. db Fum. Ckem. Met. Eng. 
2S, 507-$(1921)- — For casting Ag into bars f<»-remeltmg a temp, of 1040-95^ is sufficient. 
For rolling stock or castings, however, such meUi would be too brittle. Such metal 
should be cast at 1295°'-305** if hcmzootal molds are used, or at about 1205^ if 
vertical molds are used. Any chilling between furnace and molds should be guarded 
against, as a difference of 90*^ will cause trouble. During melting the Ag should not 
be stirred or rocked. The great susceptibility of Ag for gases gives the elec, furnace 
a great advantage. A nearly neutral or slightly reducing atm. is best. The metal 
travel fr<Hn spout to mold should be as short as possible. The small amt. of impurities 
that may be present is removed by slagging or cupelling. The latter method is usually 
employed. The indirect arc furnace or the high frequency types of elec, furnace are 
the best for Ag melting. Tests on each type show a power constimplion of about 320 
kw. hrs. per ton of Ag melted. The cost of melting in a 10,000 oz. Rennerfelt furnace 
is given as $0.7725 per 1000 oz. It was found that elec.-method Ag was much finer 
grained and easier to roll than crucible Ag. It gave 100% sound forgings against 15% 
frtun crucible Ag, and an extreme long draw in spinning was 100% perfect, while crucible 
Ag failed completely. The introduction of a block of Fe into the molten silver as an Ot 
absorber and heat equalizer was found to be decidedly advantageous. Also in Brass 
FFofW 17(291(1921); and Trans. Am. Electrockem.Soc. 40^ preprint(I92I). W. E. R. 

Recent developmenta in electric fumacea of the muffled arc type. H. A. Winns. 
Trans. Am. EUctrockem. Soc. 40, advance copy(1921); cf. C. A. IS, 2794. — For 
smaller units, melting 1500 lbs. per hr. or less a new type of furnace has been developed 
which uses the smotbcred-arc principle, applied in a more compact form. The energy 
is introduced through the roof by means of three electrodes which rest in disked carbon 
tdocka, the contact being made through crushed graphite. These blocks are adjacent 
to the wide walls, and are protected by a layer of carborundum cement. They rest upon 
3 radial graphite cross electrodes which lie between the first and third courses of brick 
in the bottom, and are connected at the center to form a Y. Three-phase power at 
GO V. is used. The power input is regulated by small motors on the electrodes, auto- 
matically controlled. A test run for several months on brass on a 24 hr. per day basis 
showed a power consumption of 250-300 kw.-hr. per ton. With 9 hr. per day operation 
this rose to 325-375 kw.-hrs. per ton. In melting a 30% Zn alloy the total loss by wt. 
including spillings, etc., was only 1.14%. A smaller furnace designed totakeastand- 
ard No. 20 crucible is also described. This furnace will melt 100-125 lbs. of brass 
per hr. with 35-40 kw.-hrs. per 100 lbs. on continuous operation. The advantages of 
small space for beating elements, low metal losses, reducing or neutral atm. and small 
load, fluctuations claimed. W. K. Rudbb 

Electric<4oniace puriflettion of rirkite. J. G. Thompson. Trans. Am, EUctrockem. 
Soc. 40 , preprint (1921). — ^Zirkite ore was treated in elec, furnaces to remove the Pe, 
Si, Ti, and other impurities usually associate with it. It was found that the temp, 
required was too high for a resistance furnace With an arc furnace 90-95% of the 
Si could be removed by heating the ore to 2220*^ or higher, provided coke was add^ 
in just tlK proper amt. to transform only the Si to carbide. The existence of stable 
doable carbides of Si and Zr, or of solos, of SiC in solid ZrC, is suggested as an applanation 
of the incomplete ronoval the Si when an excess of C is present. The further treat- 
ment the ore with Cl or PH| to remove the Fe is suggested. W. B. Rudbr 
R otary electric famace ahowa marked advantages. Ai.am D. Dauch. EUc. 
Wortd 78 , 565-6(1921). — ^A circular elec, furnace with a moving ang u la r hearth has been 
Resigned for iKat treating, annealing, and carbonizing. The hearth rotates on a series 
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of 20 idler bearings. The clearanoe between the hearth and the fmnace 
wbUs Is closed by sand seals. Charging and discharghig doors are adjacent with a 
baffle wall extending across the heating diafliber be t ween the two doors to fnevent the 
heated pieces being chilled when cold material is charged. The hearth is driven by 
an elec, motor and has 6 speeds varying from 1 revolution in 30 min. to 1 nvdutioo 
in 75 min. The heating elements are Ni-Cr ribbon mounted on the inner and outer 
vralls of the furnace. These heating elements are In two sets; the first, the or 
heating zone, is run at a temp, of 860** and extends % of the distance around, startaig 
at the charging door; the second, or soaking zone, operates at 830”. Hie temp, of each 
section is automatically controlled and recorded. The steel charged is luated and soaked 
at the rate of 166 kw.*hrs. per ton. The charge per hr. is approx. 3000 lbs. of auto- 
mobile parts varying in size from 3 to 180 lbs. e^. The advantages of this furnace 
over the box-type oil-fired furnace which it displace are: the entire eliminatum the 
distortion of long parts (axles); scaling virtually eliminated; increased hardnei^ and 
more uniform strength and other physical properties ; labor for handling the same number 
of parts reduced from 6 to 3 men. Louis Jorpon 

The electrolytle chlorine-alkali decomposition and the apparatus employed in it. 

TOschbn. C/wm. App. 8, 135-7(1921); 6 cuts. — A brief description of the 
Siemens-Billiter cell, which on a large scale has giwn a current efficiency of 94.7% 
with only 1.17% COt in the Cl gas. It has a bath tension of 3.7-4. 0 v. The graphite 
anodes and the diaphrams last 1.3--2 0 yrs. The caustic soln. contains 125-150 g. per 
1. NaOH. J. H. Moorb 

The electrolytic oxidation of hydrochloric acid to perchloric acid. H. M. Goodwin 
AND E. C. WalkBR, 3rd. Trans. Am. EUctrochem. Soc. 40, preprint (1921). — Expts. 
are described for the production of perchloric acid by electrolysis of HC1. The yield 
depends upon: the duration of electrolysis, c. d. on the anode, conen. of HCl, temp, 
of the cell, and the anode material. The app. us^ consists of two concentric cylinders; 
the inner, a Pt tube 22 cm. long, 0 55 cm. diam., serves as cathode. The Pt tube passes 
through a rubber stopper, closing the end of the Cu cylinder. Parts of Cu subjected 
to Cl fumes are coated with paraffin. The temp, of the cell is regulated by the passage 
of running water through the anode and around the cathode. At completion of the 
electrolysis, Cl is removed from the electrolyte by shaking with Hg, filtering off the 
H&Cli and detg. chloride-, chlorate- and perchlorate-Ci. Total acidity is detd. by 
titratloa with 0.1 N NaOH, phenolpbthalein being used as indicator, chloride Cl is 
detd. by the usual volumetric method, and Cl by reduction with PeSOi, boiling and 
jdnt pptn. of chloride-chlorate-Cl. Perchloric acid is then detd. by difference. The 
cell finally adopted for com. production consists of a rectangular trough flared at die 
top. It consists of sheet silver (76 X 35.6 X 0.013 cm.) serving as cathode and sheet lead 
(12.7 X 41 X 0.0038 cm.) suspended in the center serving as anode. Ifhe trough is retn- 
forced and a Ag outlet tube is welded to the bottom. Cooling water sprays the side. 
All Cu ports are protected by bakelite. The electrolyzed liquor runs into two fused 
silica dishes arranged m cascade. The liquor is evapd. to a 60% conen. Sr, Zil, Cu, 
Mn, Ni, Co, Fe", Fe'", Sn, Bi, Au, Be, and U salts have been prepd., which afe'very 
arf. in water and most of them are very hygroscopic, and quite stable. A bibliograpliy 
is given. W. H. BoTMtOif ' 

Gn^hfe control olectit^ytic processes. B. G. Worth. Trans. Am. Ekctrochm. 
Sec. preprint (1921). — In the case of KClOj, the end product depends as mticb on die 

relations fA the ions in the soln., and their soln. pressures, bath temp., etc., as cm esseo- 
tiaUy electrolytic effects. Fixed conditions are maintained hf use of a graph and 
sdelds depend upon the relatkm between three factors. A and B r^resent oeoens. of 
tWolxmipds. and T, temp. A co^ain numerical relatkm.must exist between A and F: 
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A is iocsiMble (rf dinsct oontiol (bdo* the result (rf the establishment of J*"! 

B b oontionable by addith»i agents. "Proper B" (PB) is the ODmputatkm for B whm 
A is known. Curves show that vrheuever S advances or recedes beyond a certain 
point remedial measures should be taken. W. H. Boynton 

Btectndytic prodncthm of sodium perbcnate. P. C. Amoaskd. Tratu. Am. 
EUetnchem. Sue. 40, preprint (1921).— A. describes in detail the rak of Arndt and of 
Valeur on the electrolytic production of NaBO,. In some preluninary espts. the elec- 
trolyte contained NaaCOi. NaOH, and borax at moderately low temps. Addition of 
small amts, of different substances showed water-glass alone of these favorable to an 
increased yield of NaBO,. Even at 0“ the electrolyte becomes highly supersatd. with 
NaBOi and when crystn. starts several days may be required to obtain complete crystn. 
Exptl. results are ubulated. The best results were obuined with an electrolyte of 
the fbUlowini compn. per I.: 45 g borax, 130 g. NaHCOi, 2 g. KjCrdOt, and 2 g. water- 
ji^.. W. H. Boynton 

The structure and properties of alternately electrodeposlted metals. Whuam 
B um. Tratta. Am. Etectrochem. Sof. 40, preprint (I921).-If relatively thin Uyera of 
Ni are interposed during the deposition of Cu, the deposit has a much higher tensile 
strength than has pure Cu deposited under similar conditions. It is shown that this 
effect is due to the influence of the Ni layers in arresting the growth of the Cu crystals 
and keeping them fine grained. The same effect is observed with layers of (lu wd Ag, 
or even with layers of Cu from the sulfate and cyanide solns., resp. The principle has 
been applied in the electrolytic reproduction of engraved plates. Also in Chtm. Mel. 
Eat- 2S, 961-3(1921). 

The electmdoposition of lead-tin alloys. William Blum and H. E. Haring. 
Trans. Am. Bketrochem. .Soc. 40, preprint (1921).— It is possible to deposit from fluo- 
borate solns. alloys of Pb and Sn, which are finer grained than either of the metals de- 
posited under similar conditions. Pb and Sn can each displace the other from such 
solna, until equil. is reached, at which the two metals luve the same potential. During 
continoed electrolysis with Pb-Sn anodes, of solns. contg. Pb and Sn, the ratio of the 
metals in the deposit always tends to approach that in the equil. soln. The process 
is usal on a com. scale by the Navy Department. E. C. K. 

nickel aluminium. L. Gtiiu.BT and M. Gasnibr. Rep. metal. 17, 361-9 
(1920).-Cf. C. A. 14, 2760. S- !<• C. 

Recent ap^ications of the Cottrell process. R. B. Hbsson, P. E. Landolt and 
A. A. HnucRon. Eng. Mininf J. 112, 446-9(1921).— InstaUaUons of this process for the 
racovay of valuable metallic particles have recently been made at the plants of the 
Nathmal Lead Company, and the Williams-Harvey Corpn. Metallic losses of Zn, 
Sn, and Pb are prevented. A description of the mechanical ami elec, features is given. 
Perfoimance tests' on the National Lead installation showed a recovery of 97% of the 
suspended matter which consisted of 40-60% Zn, 16-20% Pb and 16-20% Sn, all as 
oxides. Gases at 346’ and 12,000 cu. ft. per min. are treated. Total cost of instal- 
lation was $30,000, and annual operadng charges are about $10,600. Expected recovw* 
ies wSl be 450,000 lbs. of dust at a value of about $18,000, netting 20-30% on the in- 
vestaaent The other plant cost $125,000 complete, and returns from dust are at the 
rate of $100,000 per year or $70,000 above all expenses. A bibliography is attached. 

W. B. RddBR 

Tlieocy of abunbants dependent on (electro-) biminesceiice. E. Schrontnr. 
Berfin. EUdnAedmh a. Maxhineabau 38, 237-42, 261-7(1920).— This paper under- 
takes a M»»t discussion of the present importance of electroluminescence bmps, of 
their bternat processes m the light of recent theories of atomic structure, and of the 
possadedevdopmentof this type of lamp, especially m regard to eflSciency. Thepresent 
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type of incandescent filament lamp probably will not approach the max. theoretical 
efficiency of a black body (9 9 Hefner candles per watt at 6000 to 7000® K.) more nearly 
than it does now unless new materials extremely* resistant to high temp, are found. 
With the pressure arc it is possible to att^ the theoretically optimum temp, but its 
technical realization is prevented by the lack of simplicity in construction and operation 
of pressure arc lamps. In monochromatic luminescence lamps the max. theoretical effi- 
ciency is 55-72.5 Hefner candles per watt. The following efficiencies for luminescence 
lamps have been realized: He glow discharge, 0.34; N glow dischai^e, 0.07; He vacuum 
arc, 0.63; Ne glow discharge, 1.45; He vacuum arc. 2.00; Hg vacuum arc, 2.63; Hg 
high pressure arc, 4.80; Hg-Cd high pressures arc, 6.25; Na-Ca “effect” arc, 11.36; Hg + 
salt vapor arc lamps (Nernst), 6.25 Hefner candles per watt. For signal lamps the lumi- 
nescent gas column allows a higher signal frequency than can be attained with an incan- 
descent filament. The low threshold current of the Ne lamp, for example, favors its 
application as an indicator in testing insulation, cables, and condensers. The temp, 
of the radiating mols. in the high-pressure Hg vapor lamp has been estd. as 18000® K. 
The kinetic energy of positive ions in N at 1 mm. and under a cathode fall of 200 v. 
corresponds to a temp, of 58000® K. Light emission also results from the recombination 
of ions. The future development of luminescent light sources will include the real- 
ization of lower operating potentials, high gas or vapor densities, and the conversion 
of the kinetic energy of the positive ions into temp, radiation by using regions of high 
energy density. Prom theoretical and exptl. considerations efficiencies of from 36 to 
51 Hefner candles per watt (about 0.03 to 0.02 w. p. c.) are physically possible. There 
is a possibility of utilizing ultra-violet mdiatkm to excite fluorescence, although this 
effect is rarely exhibited by gaseous substances. D. MacRar 

Tharmic accumulatioi of electrical energy. G. Durando. EiectroUemea 8t 
94(Feb. 15, 1921) ; Science Abstracts, 24B, 248-9. — ^Fused salts or rods of C, Si and B 
compds. are employed as heat-generating resistances. The heat of soln. of certain salts 
or the heat of fusion of others is utilized to accumulate heat up to a temp, of 600®. For 
temps, up to 1500® one of 3 substances is employed (the compn. uf which is not disclosed) 
having a sp. heat equal to, or slightly higher than, that of water. Cork, or a substance 
composed mostly of cork and called “expansit,” is used as a thermal insulating substance 
for low temp. For middle and high temps., a conglomerate of cork and fossil flour, 
such as porosite and diatomite, was employed. Better results were obtained with a 
material formed of the same substances but in different proportions and named by the 
author “Cellular D.” The most favorable dimension of the cavities was 3 mm. This 
substance possesses a thermal resistance 20% higher than porosite and diatomite. A 
“differential accumulator” consists of two or more concentric heat-accumulating ele- 
ments, sepd. by heat-insulating substances. The central element only is heated by 
electricity and is. therefore, subjected to the highest temp. The feeat whkdi passes 
through the insulator surrounding it is accumulated in the second beat-accumulating 
element which surrounds this insulator. In this way the heat is accumulated at lower 
and lower temps, as it proceeds from the centra! to the outside elements. An external 
insulating wall closes the accumulator. By using a sufficient number of concentric 
elements the efficiency of the app. can reach 99%. These accumulators may be applied 
in a number of cases, such as drying stoves, domestic heating, electrotbermic kitdten 
cockers, steam generators, etc. The accumulators are especially adapted for cooking 
purposes, provit^ more ^ficackms than a gas flame. L. C. XL 

Modem power (mercury arc and toogai^ rectifiers- R. C. Crivblu. Cmmm- 
wealth Enpneer 9, 40-3(1921). — ^A review. 7 iUus. C, G. F. 

Storage battery. L. Lyitook. U. S. 1,388,656, Aug. 23. Structural features. 



1921 S—Pkotopophy 3949 

SiacaielMLttetrdwtrodes. V. C.Stanuv. U.S. 1,388,530, Aug. 23. Structural 
features. 

MaU for stotKO-battery gridt. * L. B. Huxs. U. S. 1,387,026, Aug. 16. Struc- 
tural features. 

DiT^ dectric battor;. H. W. Jokss. U. S. 1,387,928, Aug. 16. A hollow 
Za electrode is used, the edges of which are autogenously welded together. 

Btectioljiint tsH aolutlont. A. H. Hooua. U. S. 1,388,466, Aug. 23. In the 
electndysis of salt solu. to produce NaOH in diaphragm cells, an aq. electrolyte carrying 
soBd salt is supplied to the electrolytic cell, in order to maintain the electrolyte approx, 
satd. at working temp. 

Aomionia by dactroljtic reduction of nitrates. M. BLinuNnsao. Ja. U. S. 1,388,- 
448, Aug. 23. An aq. soln. of a nitrate such as NaNO, and Ca(OH)i is electrolytically 
reduced to nitrite, which is further reduced by the H produced, to form NHi and hy- 
droxide of the metal of the nitrate used. 

Blectrelytic apparatus adapted for treating salt solutionB in diaphragm cells. 
T. L. B. Lyster and K. B. Stuart. U.S. 1,388,474, Aug. 23. Provisions are made for 
circulating the electrolyte and for introducing it to the electrolytic celt under a constant 
head. 

Blsctnljtic cell adapted for sthring and circulating the electrolyte. C. J. 
THATCK8E. U. S. 1,388,216, Aug. 23. Structural features. 

Bectrdytlc diaphragms. W. E. Gr*8»awai.t. U. S. 1,387,705, Aug. 16. Dia- 
phragms adapted for use in electrolytic cells are formed of sections of porous material, 
such as burnt porous clay, united by rubber-covered metal rods 611ing adjacent grooves in 
the edges of superposed sections. 

Hetal diaphragma for electrolytic cells. R. PgcHKRANr. U. S. 1,388,754, Aug. 
23. Metal diaphragms such as used in electrolytic cells are formed by electro-deposition 
of the metal, e. g., Ni, upon a foundation of textile fabric or other material which will 
be inert to the electrolyte of the cell in which the diaphragm is to be used. 

Bleetroplating apparatus with a revoluhte drum. F. H. Hartzeu.. U. S. 1,388,337, 
Aug. 23. 

Electrolytic condensers. J. Couison. U. 8. 1,387,471, Aug, 16. Electrolytic 
condensers, lightning arresters, rectihers, etc., are provided with an electrolyte com- 
prizing a 1 % aq. soln. of NH, tartrate, which forms 6fms on condenser plates used, such 
as A1 or Mg. 

5-PHOTOGRAPHY 


LOUIS PEER 

Desensitizing panchromatic plates. H.N. Holland. Bril, /. FAo/. 68, 271(1921). 
—When phenosafranine is used as a desenntizer, the stain on the plate is sometimes 
uneven, and occaskmally a blue-violet tint will appear on drying a seemingly stainless 
plate. At present, for panchromatic plates the use of the usual green safe-light seems 
preferable to a desensitiziiig dye. E. DERR 

Die of salts of tin for prosorving devdopors. J. Dbsalme. Bull. toe. phot. 
(31 8 , 192-3(1921). — Dissolve 6 g. SnClr and 5 g. tartaric acid in 30 cc. hot water, dil. 
to 100 oc. aadhlter. This soln. added to 1000 cc. of diaminopbenol developer preserves 
it from atm. oxidation a long time and permits the use of the rapidly oxidizing diamino- 
lAenol like other developers. E. Derr 

Stodiea oai devdopmaat-Szing. L. J. Bunbl. BvU. soc. fratif. phot. [3)8, 193-4 
(1921).— The bath Twammended is diaminopbenol 5 g., anhyd. Mas^ 30 g., acetone 
80 cc.,]Qrpo 50 g., water 1000 «p. This compares favorably vrith the Eumiiie chloranol 
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bath (see /ollofringabstf.}. Generous exposure is featured. ThesubsHtutienrtfetostic 
alkali for acetone failed to give satisfactoiy results. 1,. IKOtl ' 

Simultaaeous derdopmeot and flxiag. A. amd I,. m A.' dninwn. 

BuU. 50C. JraHQ, phfA. 13] 8 , 220-1(1921); cf, C. A. IS, 2041.— The Bttnel bctW (iM« 
preceding abstr.) keeps only 1 hr. after prepn. and has a ttarind tendency to didhiXHC 
fog. The following bath ia recoauneaded: A, water 400, ddoranol 6, aah^ KasCOi 
32; B, water 600, KaiPO* 100, hypo 40. Mix 2 of A with 1 of B. Ndt aB en^dskms 
require overexposure. t. Dstoi 

DeseasitiziDg autochrome plates before devdopmmt A. and L. LomzAbb and 
A. SSYSWBTZ. BuU. soc. fratii. pkot. (3) 8, 21^20(1921). — ^Aurantia, in 0,1% sols,, 
is extremely effective. It is easily washed out and does not retard developmait l^crtc 
acid is much less satisfactory. L. DBKB 

Investigation B on curves of blackening. Hans Ajmsns. Z. viss. Phot. 21, 28-36 
(1921). — If measurements are made with a polarization photometer on a idate cff varyini; 
opacity, a curve is obtained whidi shov^ how the light mtensity necessary for a photo* 
metric match increases with the darkness of the plate. As the plate is less Sensitive to 
light in the visible range than the eye, the curve for the true photographic l^xt intensity 
lies above that detd. visually, and by a const, amt. The importance of tlus curve » 
shown in the case of negatives that have been changed in color transmisnon through 
intensifying, thinning or toning, for their relative intensity of light and dmk will be 
quite different as recorded by the eye and photographically. G. H. FdiIda 


Color photography. W. Frissb-Crsbns. U. S. 1,383,460, July 6 . A 2-color 
process is carried out by prepg. pairs of negatives on successive portions (A a light- 
sensitive material, using alternately white light and a Oavaziue or similarly colored screen. 
Positives are prepd. from the negatives and the positive from the white-light negative 
is used to give a blue-green color and the other positive a reddish shade. The process 
is espedally intended for use in the production of cinematographic films. 

Color-sensitizing photographic plates. W. FRiBSS-GaasNif. U. S. 1,383,620, 
July 5. A mixt. for color-sensitizatioa of phoU^Taphic plates is formed of pinacTanol 
2 grains, pinaverdol 6 grains, pinachrome 2 grains, fiavazine 4 grains, NH 4 OH (0.880 
sp. gr.) 4 oz. and H/) 65 pints. Plates soisitized with this mixt. are especially adapted 
for use in two-color methods. 

Matrices and color screens. I. KitsbS- U. S. 1,383,819, July 5. A color screen 
integral with a moving picture film b prepd. by first producing a matrix with the required 
fine lines with the aid of a one-row templet, printing from this on a diebromate-sensi- 
tixed substratum, raising the protected parts and then selectively coloring the substra- 
tum with at least 2 colors. 

AcetylceQulose composition. W. O. Lindsay. U. S. 1,388,472, Aug. 23. A izuxt. 
adapted for making plwtegraphic film is formed of acetylcellulose, borneol and other 
solvents or modifying agents. 

5— mORGAHIC CHEMISTRT 


H. L SCHLSaiNOSR 

The introduetkm of sUkic add into the nncletis of complex compouailt. RiMftf 
ScawASz AND Hans Bausch. Ber. 54, 802-13(1921).— Among the more ctedible 
theories regarding the constitution of the A1 silicates is that of W. Vernadsky, 
tlist they are hydrates or salts of complex ahunino-saidc adds. To the 

prcl>leDi the constitutioo of the silicates, the authors have stadkd ^etfactiaib bf 
with complex compds. of known COTStitntion, 
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dikiride. And chloropaitAiiimmooobaltic dilonde. 1.25 g. Na^iQi in 50 ce. HgO reacts 
wttli !15 g. ICo(NHa)4C]|Cl in 500 cc. HjO to form UirasUiaUi^M?n>4rfammH^ 
[CD(NHi)iCl(St40f)). When dry» thu is a reddish violet, fine, non<cr78t powder. 
Heated at 120* H leavis marine-blue caba/lous tftrasilicaU, CoSiiOa. It does not react 
with w cold dil. HO. but hot HCl decomposes it, setting free all the SO|. Hot, 
strong NaOH soln. decomposes it with the sepn. of Co(OH)i, which reaetkm was used 
in the quant, analysis of the compd. 50 cc. 2% soln. of NaiSiOi and 2.6 g. [Co(NHi)iICI 
in 500 cc. react forming a yellow-orange ppt. of sittuaU>-l<irammino-( 0 balftc cUortde, 
[Co(NH^ 4(^40 i)]Q, which can be freed from small amts, of adsorbed HiO only at 106* 
and with accompanying decompn. It is insoV in HtO, is decomposed by dil. mineral 
aetda, and even slowly by warm AcOH, setting free SiOt. Heated, it decomposes ac- 
'cordfltg to the equation [Co(NHj)i(Si40*)ICl*=CoSi40» + 4NHi-f-Cl. Inasmuch as 
this tflicato<omplex is a cation, silicates of it should exist under suitable conditions. 
The reaetkm between 2.6 g. [CofNHOiJCI in 600 cc. HiO and 2.5 g. Na*SiOi in 60 cc. 

yMds a yellow ppt. of siikato-tetrammtu>-€obaUic HliccUt, [Co(NHi)4(SiiOT))iStOi. 
This is the first synthetic silicato-silicate which has been prepd.. and may be of interest 
in the interpretation of many reactions of the natural Al silicates. This compd. is de- 
composed by acids. When decomposed by heat, the product is not a simple substance. 
It was impossible to effect a sepn. of the Si within the nucleus from that in the SiOi 
anion. When the luteo-base, |Co(NH})«](OH):, was treated with a suspension in 
HtO of dioxo-disiloxane, SigHjO], there was formed the complex base, [Co(NHi)((Si40i) ]- 
OH, in which case the Si has entered the nucleus instead of forming a silicate with the 
complex as the cation. These facts add probability to the theory that many of the 
Al aiBcates are not silicates, but silicato-compds. in which Si radicals arc co6rdiuatively 
bound to the Al along with aquo-, oxo- and other groups, forming complex nuclei. The 
dwve GonqKls. can be prepd. smoothly and fr^ from by-products only by using cryst. 
NaiSiOi and adhering strictly to the quautities and conens. specified in the article. 

R. H. Lombard 

Silkonbydiidea X. Nitrogen'-containing compounds. Alfrbo Stock and 
Kam, Soubsci. Ber. 54, 740-58(1921); cf. C. A. 15, 2394.— The authors have 
studied the action of NHj on SiHiCl and SiHjCh. These reactions give N derivs. 
of mooosUane whidi contain the groups SiH* and SiH:, and many of which are volatile, 
simple mol. substances, lliese compds. form a new basis for the comparison of Si- 
wHh C-dtemistry. NHs reacts with an excess of SilLCl gas quantitatively at room 
temp, to fwin tri-monosifyl-amine; 3SiHiCI + 4NH|=>(SiH|)jN + 3NH4CI. (SiHi)iN 
is a mol^. colorless liquid, b. p. 52*. It is explosively spontaneously combustible in 
atr, stat^ in the absence of air, and is decomposed by yielding SiOt, NHi and Ht. 
Its m. p. is —105.7*; <I-ifli=0.S95, and its vapor pressure is given by the equation, 
log p**(— 1960.10/7^ + 1.75 log T— 0.00830 T + 7.20404. Its vapor density corre- 
sponds to the formula (SiH|)iN. It does not form additive compds. with HCl or SiH|Cl. 
Ccmsequently salts like (CHi)iN.HCl and (CH4)4NC1 do not exist, at least at ordinary 
temp. The reaetkm between an excess of NHj and SiH,Cl is complex. All the Cl 
fonns NH<C1. At first (^Hi)iNH gas is formed preponderatingly, together vdtb smaller 
amts, of SiH|(KHs) gas, and (SiH4)4N. The (SiHt)2NH decomposes gradually according 
to the equatkm (^H«)fNH-SiH4 + SiH((NH). The SiHsCNH) polymerizes rapidly 
toa solid, ^«(NH)],. To a less extent occurs, SiH,(NH,) — >- (SiH,),NH — ►(Si- 
ea^ aUtp being accompanied by the splitting off of NH|. Therefore, the final 
produictoof the reactioa between excess NH* and SiH»Cl are NHt, SiH4, 
and SiHiCls reacts with an excess of NHt to form SiHx(NH); SiH2Cli + 

+ 2NH4CI. As above, tlw SHi(NH) polymerizes to [^Ht(NH)]x, 
Mdvif^mtty excess NH* in the ^ space. Because of the formation of this solid product 
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the reaction between SiHtClj and excess KH| does not proceed quantitatively. The 
polymer [SlH](NH)1c is a white substance similar to .silicic add. It does not add HCI. 
Itreacts withNaOHsoln., and less rs^jidly with HjO; SiHi(NH} + 2HsO»S<^ + 2Hi + 
NHi. The f.-p. lowering of a CtH^ soln. of the polymer indicates that » is at least 7 or 8, 
but the solid form is probably even more Mghly polymerized. When the above Si«N 
compds. are treated with HCI gas, additimi of HCI and salt fonnatkm does not o^ir, 
as in the case of amines, but SiHiG is re-formed, together with NH^Cl. Attention is 
called to a number of similarities between these N- compds. of Si and the O- compds. of 
vSi previously studied by the authors. (C. A. 14, 1494.) Differences and siinilarittes 
between the Si-N compds. and the analogous C-N compds. are also discussed. The 
preparation of SiHtCl (b. p. -30^) andofSilhClt (b. p. 8®), which were used as starting 
substances in this research, is described. R. H. Lombard 

The ternary system ammonium chloride-manganous chlMideHsater. F. W. 
J. Clbndinnbk and a. C. D. Rivktt. /. Chem. Soc. HP, 1329-39(1921).— Considering 
it unlikely that working at 25^ only (Foote and Saxton, C. A. 8, 3273) would show 
the exact type of this system, since MnClt .2HiO is not at this temp, a stable phase in 
pure water or in dil. NH4CI soln., the authors worked at 60^ and have used the results 
obtained there to explain the 25** isotherm. The 60** isotherm shows 3 distinct curves 
in equil., resp., with 3 sets of mixed crystals, there being two gaps in the series of s(^ds 
from pure NH4CI to pure MnCli . 2HtO. The compn. of the hitherto accepted compd. 
2NH4Cl.MnCl1.2HtO oa:urs in the intermediate series of mixed crystals. At any se- 
lected temp, a solid of this compn. can exist in equil. with one soln. only. Applkation 
of the term compd. to such a case is criticized. The 25** isotherm was also completely 
detd. and existence of mixed crystals richer in MaClt.2HtO than 2:1:2 made certain. 
It is pointed out that the term "compound" cannot be applied, strictly speaking, to the 
solid of compn. of a max, in a concn.-compn. curve. The compn. of a mixed crystal 
varies for some hours with the time for which it has been in contact with the soln. It 
is as if a supersatd. solid soin. formed hmt which then steadily rejects one of its cmstitu- 
ents, the process being accompanied^by fracture of theaystals. A. R. Mn>in.BToii 
Absorption of oxides of nitrogen by nitric and sulfuric adds. A. SaicPoitscbb 
Compl. rend. 172, 1573-6(1921). — Equimol. proportions of NO and NOt act upon 
H3SO4 unlike a simple miit. Through its high reaction velocity the small concn. of 
NtOi present acts as a carrier, being reformed as fast as used. N»0» + 2H»S04* 2HNO- 
SO4 + HiO followed by NO + NOi=NiCh. Absorption of this gas mixt. by HNOi, HtO 
and alkalies proceeds by a similar mechanism. A. R. M. 

Ammoniacal silver carbonate. Dbrvin and Ouier. Compt. rend. 172» 1662-3 
(1921). — Crystals of AgiC03.4NHj.H:0 were obtained by repeated evapns. in air of 
solns. of ammoniacal AgjO. When exposed to air the crystals lose H|0 and NHi leaving 
AjOtCOi which retains the form of the original crystals. The crystals of animinocarbooate 
are blackened by sunlight. A. R. M. 

Studies 00 hypopbosphorous acid. 111. Reaction with mercuric chloride. A. D. 
MitCHBU.. /. Chem. Soc. 119, 1266-77(1921); cf. C. A. 15, 621. — The measurable 
^^ocity under similar conditions is almc^t the same for HgCU as for It provided the 
concn. of the latter does not fail below 0.02 mol. new that of HgCL below 0.05 mcd. The 
av. value of the velocity I for HgCUwas 134 X 10“‘ as compared with 128 X 10"‘fw Ii. 
Stnmg, but not quite conclusive, evidence was obtained that the rapid reaetkm takes 
place between one mol. of HgClj (and not of its ions or possible coirqdexea) and tm> 
meds. of ‘^active” hypopbosphorous add, the hypothetical H»FOi, which suggests for- 
mation and rapid decompn. of an intermediate compd. A. R. MmiUTOlc 

Investigations of zirconium with special reference to the metal and a z i de. J. W. 
MaRDQn and M. N. Rich. Bur. Mines. Buii. ISd, 146 pp.(1921}; cf. C A. 14, 
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2464.‘^The work is divided into four parts, dealing successively with an historical 
review of Zr minerals, the salts of Zr. and the metal; exptl. work on Zr; the furnaces 
used; and a bibliography of Zr and its coropds. Analytical methods are given for 

detf. Zr in ferrozirconium, steel, alloys such as Ni-Zr, and a method of sepn. of Ti. Cb, 
Ta, and Zr. The phys. and chem. properties of amorphous and coherent Zr are fully 
listed. The cupferron method is the only one effecting complete sepn. of Zr and Al. 

W. H. Boynton 

Note on aOoying teUnriom with some white metals. Donald M. Uddsu. Ckem, 
Met. Enf. 25| 268(1021); cf. Ransome and Thieme, C. A. 15, 3815. — AI telluride is 
made by dropping Te into molten Al in a scorifier or a porcelain crucible. AliTes evolves 
HiTe when treated with weak acids or with water. MgTei can be made in the same way 
but care should be taken not to superheat the Mg or the reaction will have explosive 
vitdence. SeienuUs can be prepd. in the same way. Lous Jordan 

More on the tellurides and selenides. Donald M. Liddsll. Chem. Met. Eng. 25, 
453(1921): cf. preceding abstract. —A NatTesoln., if kept from air, isthecolorof KMn 04 . 
Both NosTe and NatSe decotnpose readily from the 0 of the air. setting free metallic 
Te and Se with the formation of NaOH. This reaction was made the basis for the re- 
covery of these metals by Knorr. bouts Jordan 

Preparatloa of calcium carbide from calcium ammonia and acetylene, h. Hacks- 
PiLL AND E. BoTOLfSBN. Cmpt. fend. 173, 151-3(1921).— Decompn. at 150® of 
CtCa.CiHi.4NHi in an app. entirely of glass (Moissan, Compt. rend. 127, 011(1808)) 
was found not to give pure CtCa but a mixt. of this with cyanamide, Ca(CN)t and free C. 

A. R. M. 

The action of boric acid on glycerol and on the multivalent alcohols. Application 
of a new volumetric physico-chemical method. Rbnb Dubrisay. Compt. rend. 172, 
1658-60(1921).— D. applies his new method of analysis (cf. C. A. 14, 2433, 2742) by 

detg. the miscibUity of solns. with PhOH to the investigation of the reaction of B(OH)i 

on g4yoer<d and mannitol in aq. soln. and in the presence of NaOH. B (OH)t does not form 
an addition compd. with glycerol in aq. soln.. but mannitol forms a compd. which dis- 
sociates easily. In the presence of NaOH both glycerol and mannitol form addition 
compds. which also dissociate easily in aq. soln. E. PiBRTz 


7— ANALYTICAL CHEMISTRY 


WILUAM T. HALL 

The joint use of two indicators in the titration of acids and bases. J. b. bizius. 
Analyst 46, 355-6(1921). — One drop of 0.5% phcnolphthalein soln. and 3 drops of thy- 
molphthalein soln. (0.04%) may be added to the acid soln. which is to be titrated. The 
end-point at pH'‘6.3 is shown by the red color of the pbenoipbthalein, but if this point 
is overstepped a violet color is obtained due to a combination color of the two indicators. 
Similarly, if the sola bdng titrated contains 1 drop of 0.02% methyl red soln. and 3 
drops of 0.04% thymol-blue soln., the end-point is shown by an orange color at ^ «>6. 
A drop of 0.1 N alkali in excess causes the soln. to become yellow and another drop 
produces a blue-green color. It is thus easy to tell whether the proper end-pmnt is 
reached. W. T. H. 

Prepmtioii d tlcohollc potassium bjdioxide Toinmetric solution. S. T. Mc- 
Cauuh. /. M. £»{. Chem. 13, 943(1921). — By dissolving the KOH in methanol of 
good quality and filtering off the carbonate residue, a standard soln. of ale. KOH can 
be prepd. which shows little tendency to darken upon exposure to light. W. T. H. 

A method bx the determinatian of the percentage distribution of metals in sOoys 
of wUdi the qnsHtatiro composition is known. Kau, StmwiDT. Chem. Ztg. is, 
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S26-6(.1921).— Alleys with tm componats. If oi represents the at wt of metal I, at 
the at. wt. of metal If, z the % of metal I present, P the wt. of the allojr, V Hs toL in 
cc Ji the sp. gr. of metal I and J> the sp. gr. of metal 11, it can be shown that 

.-lO Q 

Pl((ixSt-atSi)M-Vs,(as-a,) 

If the consts. Ji, <h, (aiii-o»r,)/si and Ji(«i -oj) be designated by ci, a, a anda the equa- 
tion becomes x=100{Vci-P)c,/Pc,-Vc,. Alloys with three components. Similarly 
designating by fli, Oi, and a the respective at. wts. of the 3 components, by Si, a, and 
Ji the corresponding sp. grs., and by z, y, and g the percentages of each metal present, 
the following equation can be derived: 

V[100 at + g(ai-<h)]-P\lOOMei) -bgl(oi/r»)-(oi/a)l| 
Pl{a,/s,)-{at/s,)]-V(a,-at) 

Consts. may also be introduced into this expression as follows: a^lOO o*, a=n(— Oj, 
a = 100(a5/i,). a = (oi/j«)-(ai/a), a=(ai/iO-(at/J!). a = ai-0! and the formnla 
now becomes 

V((, + gcs)-Pics + qci) 

* Pcs- Vc, 


With the aid of these formulas the % compn. can be estd. nearly as accurately as by 
means of quant, analysis. The following consts. have been detd. for use in the above 

equations. 


Alloys of 2 metals 




Cl. 

Ca. 

Cl. 

a. 

Cu-Ag 

-f 10. 4900 

-b 107.8800 

-33.2048 

- 464.8119 

Cu-Ni 

+ 9.0000 

-b 58.6800 

4- 5.3883 

4- 44.0100 

Cu-Zn 

-b 6.9200 

-b 65.3700 

-16.1086 

- 12.4560 

Crr-Su 

-f 7.3000 

-bll8.7000 

-66.7335 

- 402.4490 

Sn-Pb 

-1-11.6300 

-( 207.2000 

-22.4833 

-1005.3600 

Sb-Pb 

-i-11.3600 

4-207.2000 

-b 2.2926 

- 988.3200 

Sb-Sn 

-b 7.3000 

4-118.7000 

4-15.9210 

4- 10.9500 

Zu-Ni 

-b 9.0000 

4- 58.6800 

4-26.3388 

4- 60.2100 

Ag-Au 

-b 19. 3200 

4-197.2000 

4- 1.4884 

-1726.6624 

Au-Cu 

-b 3.9300 

4- 63.5700 

4-27.5788 

4-1193.3159 



Alloys of 3 metals. 



Ag-Cu-.Au 


c,= 4-6357.0000 

c,= 4- 3.0883 


0,= 4- 133.6300 

c,= 4- 3.1664 



c,= 4- 711.8701 

C- 4-44.3100 


W. T. H. 

Methods of gravimetric analysis. XIX. XXIV. Determination of ctdminm. 
L. W. WiNKLBR. Z. angew. Chem. 34, Aufsatzteil 466-7(1921); d. C. A. 15, 3427. — 
Cd can be weighed as CdNHdHJi-HiO if the ppt. is formed from barely add solns. 
-contg. NHiCl and dried at 1(X)“. To 100 cc. of soln. contg. 0.15-0.01 g. Cd add methyl 
orange and make barely acid. Add 2 g. NH,C1, heat to boiling and slovriy introdiice 
10 cc. of 20% (NHJiHPO, soln. Heat for an hr. with occasional stirring to make the 
ppt cryst. Allow to stand overnight and treat the same as the correspondiag Zn ppt. 
For 0.30 g. of ppt correct the wt. obtained by adding 0.2 mg., for 0.10 g. add OJ mg., 
for 0.05 g. add 0.4 mg. and for 0.01 g. add 1.9 mg. The ppt may be ignited andweiglwd 
as pyrrrphosphate and the correction factors are about the same. W. T. H. 

The separation of atuminium from beryflium. 1. Hpbbut T.. 3. .Daitvon. 
Analyst 46, 359-66(1921).— -The 13 best known methods for accontphshfa^tte'S^.m 
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disc u ssed and expts. are described iriiich were performed to ascertain the best conditions 
for pptg. Be(OH)i by NaOH without pptg. Al(OH)t. The results of these expts. show 
that solus, ctmtg, not more than 0.3 g. of BeO and 0.4 g. of AUOi should be evapd. to 
abont 25 oc., brought to room temp, and carefully treated with 6 N NaOH until the pptd. 
hydroxides are just redissolved. Then, after dilg. to 500 cc., the Be may be pptd. by 
bmling for 40 min. ; the Be(OH}] ppt. must be filtered immediately. W. T. H. 

Sstifflition of potassinm in presence of sodium^ magnesinm^ sulfates and phoa* 
phatos. H, AmiNSON. Analyst 4<S, 254-5(1921).— Evap. the soln. twice with HCIO 4 
till fames are evolved. Cool, add 100 cc. of McOH and lieat with occasional stirring 
for 1 hr. Allow to stand overnight and filter through a Gooch crucil)le, washing with 
50 cc. MeOHcontg. 5 %HC 104 , d. 1.12, and finally with 20 cc. of pure ale, W. T. H. 

The determination of yanadium and chromium in ferrovanadium by electrometric 
titration. G. L. Kbu.by. J. A. Wn^BV, R. T. Bohn and W. C. Wright. /. Ini. Eng. 
Chem. 13, 939^1(1921).— In HjSOi soln. the Cr and V are oxidized by means of (NH.)r 
SjOs. any HMnO. that is formed is reduced by dil. HCl and the Cr and V are detd. to- 
gether. by electrometric titration with FeSO. solo. In another jiortion, the V is oxi- 
dized to the quinquevalent condition by means of UNOi. which does not affect the Cr, 
and the V is found by reducing to the quadrivalent condition with FeSO. soln. 

W. T. H. 

The determlaation of metal sulfides by heating in hydrogen sulfide. L. Moser 
AND Anna Schattner. Ckem. Ztg. «, 758-9(1921).--SuIfides of Zn, Cd, Mn. Ag 
and Fe can be ignited in an atmosphere of H.S and weighed as such and compds. such as 
the oxides and carbonates of these metals can be converted into sulfides by heating in 
HiS, The results of 29 expts. in the detn. of these metals are described; they rarely 
deviated 0.1% from the truth. The Fc was obtained as FeS, W. T. H. 

Complete analysis of impure litharge. W. Stahl. Chem. Ztg. 45, 781-2(1921),— 
Details ate given for the detn. of Pb, AgtO, Ag, CuO, BijOi, CdO, AsiOi, Sb.0,, SnOj, 
ZnO, NiO, FesOi, AljOj, MgO, CaO, SiOj. SO. and CO.. For most of the work, a soln. 
contg. 1-S g, of ore in HNOi is used, the insol. residue being examd. for SiOt, Sn, As, 
and Sb. The greater part of the Pb is obtained at the start as PbSO. from the HNOi 
soln. (cf. C, A. 13, 939) and the remainder is recovered from the H.S ppt. obtained later. 
As the procedure does not involve any new methods the details cannot be given here, 

W. T. H. 

The analysis of fluorite. Anon. Chem. Ztg. 45, 792-4(1921).— A critical dis- 
cussion of the various methods which have been proposed for the quaut. deto, ot fluorine 
in fluorite. W. T, Hall 

The Tolumetric determination of phosphoric oxide. B. de C. Makchand. S. 
African J. Sd. 17, 259-fi8(192I). — lu a method previously described (C. A. 13, 2722) 
the phosphate was ppfd. as NH< pbosphomolybdate by the Lorenz sulfate-molybdate 
method, the ppt, dissolved in a measured vol. of standard NaOH and the excess titrated 
with acid, using phenolphthalein. The ratio of NaOH:P,Oi was found to be 50:1. 
This ratio being somewhat different from that used by other chemists it was thought 
advizable to analyze the ppt. because the ratio formerly detd. was based upon the wt. 
of ppt. obtained from a known quantity of P,0. The results of the analysis show that 
the ppt. as formed by the Lorenz method corresponds to the formula llNHj,2PjO». 
52MoOi.36HiO. TWs formula theoretically calls for 50.5 moles of NaOH foroneof 

instead of the 50 moles found by expt. The cause for this discrepancy was not 
detd. Data are given which show the applicability of the method. W. T. H. 

Hw Tdoaebte determination of arsenic acid and arsenates. R. Leitch Moseib. 
Pham. J. lOfi, 48ft-8, 501(1921).— The processes of A. Williamson, ofTt, A, Gooch 
and Browning and of Gooch and Julia C, Mortis are discussed in detail. The Brit, 



3956 


Chemical Abstracts 


Vol. 15 


Pharni. process gives varying results with varying conditions of titration. It is vitiated 
at the start by the fact that the mixing of the reagents alone causes liberation of I>; on 
the other hand, upon diln. before titration an, error in opposite direction is introduced, 
i. e., action of the strong acid upon the ^^a:SzOi is increased, apparently, by rapid addition 
of NasSjOi. To get accurate results by the Brit. Pbaim. method, (Gooch and Monris), 
mix the arsenate soln. with the iodide and the HCl, note the time, then run in the Nas- 
SzOj slowly, drop by drop, staring constantly till the yellow a)lor has become faint, 
and finish the titration hve min. after beginning it Under these conditions, the 2 
errors are fairly const. Prom the amt. of arsenate obtained deduct 0.0040 g. NajHAsO^ 
and calc. %; or, deduct 0.4 cc. from the vol. of NatSjOi required. The results should 
be between 99.8 and 100.2%. Com. arsenate frequently contains nitrate, due to the 
mode of manuf.; this in contact with HCl in the Brit. Phann. process will cause extra 
liberation of I. S. Waw)bott 

The determination of sodium arsenate. C. E. CoKFiHtD and Elsib Woodward. 
Pkarm. J. 10(5, 473-5, 501(1921). — An historical and exptJ. survey of the various methods 
is given. The method of Gooch and Morris (Am. J. Set. 10, 151(1900)), although some- 
what elaborate, is regarded as satisfactory. The inaccuracy, tending towards high 
results, is small. In order to obtain an accurate result by the method of A. Williamson 
(J. Soc. Dyers and Colorists, May 1896), the calcn. must be made from the I reading; 
or if the Na^SjOj reading be taken, it must be corrected by means of a blank expt. under 
exactly similar conditions. In the official Brit. Phann. method, no allowance is made 
for the inaccuracy of the NajSjOj reading. This would be improved by a subsequent 
titration with I and a calcn. of result from the value of this titration. As it is, the method 
gives results about 1% too high. S. Wau)BOTT 

Detection and dotenninatioa of minute quantities of bromide in saline solutions 
and in a mixture of the halogens. A. J. Jones. Pkarm. J. 106, 475-7(1921).— The 
method is adapted from that of Deniges (C. A . 7, 746; 12, 1373). To prep, the reagent 
(R), mix 60 cc. HiO and 40 cc. HjSOi (Brit. Pharm ). Into the cooled mixt. pour 100 
cc. of fuchsin soln. f 1 in 1000 of HjO). After 12 hrs., 611 up to 200 cc. Mix equal vols. 
of this and glacial AcOH; the color is golden yellow. To liberate the Br, J. oxidizes 
withamixt. (Af)of5g. KMn0i,6.25cc.HjP04(d. 1.75), 100 cc.H*0. Dissolve, boil out 
traces of Cl, cool, fill up to 100 cc. and pour off from the ppt. To det. Br in a chloride, use 
a 30 cc. fractionating fiask leading to a U tube contg. 5 cc. of R; put into the flask (warmed 
by an oil bath to 85-90 ") 5 cc. of a 10% soln. of the chloride, add a drop of dil. thymol 
blue and just sufficient N to give not more than a distinct pink color; then add 
0.3 cc. of M, and HjO to make 7 cc. Connect the app. and apply suction for 17 min. 
Soon the Br causes a red or purple color in the U tube. Transfer the color into 7 cc. 
of CHClt and compare its intensity with standards prepd . by mixing resp. 0.25, 0.5, 1.0, 
1.5, 2, 3 and 4 cc, of 0.001 N KBr with 1 cc. of 10% NaCl and 0.3 cc. of J/ and HiO 
to make 7 cc. In these conens., the amts, of Cl set free are negligible. NH4 salts retard 
liberation of Br; e. g., 0.5 g. NH4CI masks 3 cc. of 0.001 N KBr. Remove NH| by evapg. 
with NaOH; then neutralize with H1SO4 using thymol blue. If in residues to be examd. 
for Br no KaCl is present, add 0.1 g. triple recrystd. NaCl and proceed as bcfOTC. The 
method is sensitive to 1 cc. of 0.001 N KBr from 0.3 g. NaiHP04 and 0.1 g. NaCl. From 
iodides, liberate I with NaNOi and dil. H1PO4, ext. with CHCh and apply the test to 
the residual fluid. Certain precautions are detailed. In Kl, Brit. Pharm., J. finds 
0.0, 0.007, 0.016, 0.04, 0.12, 0.47 and 0.59% KBr; m table salt 0.016% Br, in brine 0.008 
or 0.025% Br on saline matter; in BaClt 0.006, and in pure KCI 0.32% Br. S, W. 

DetominatioQ nitrites in bismuth salts by means of titinona chkdde and 
Devarda's alloy. Thos, McLacblan. Pkarm. J. 106, 477-8Cl921).-^'nK Brit. 
Iffiarpi. method for det^. NOj~ is unreliable; the indigo carmine nietbpdf^d6(3C^* 
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results difficult owing to exact conditions required; the Kjeldahl method is 
unrelltMe for Bi subnitrate; and the TiiCU method involves too tedious a process {C. 
A. 9, 10X8). The use of Devarda's allpy (D) (Cu 50, Za 5, A1 45} permits a rapid and 
relial^ detn. of the total amt. of Bt subnitrate in any Bt salt except where NH| is present. 
The use of 5 g. of substance is also of great ad^ntage against 0.02 g. used in Brit. Pharm. , 
or 0.2 g. in the indigo carmine method. The proposed method is as follows; Put 5 g. 
of Bi salt into a distg. flask, add 150 cc. HA 5 cc. EtOH, .50 cc. of 33% KOH, finally 
8 g. of Z), allow to stand for 10 min., then steam distil for 30 min., collect about 100 cc. 
and titratx the NH|, Each cc. of 0.05 N acid indicates 0.304% BiO.NOi.HiO. Its 
amt. in 6 samples of Bi carbonate as detd. by tlu: D method varied from 0.40 to 3.99%. 

S. Waldbott 

Note on the official method for the determination of hydrocyanic acid. C. li. 
CoRratLD AND C. J. Easti,and. Pkarm. J. 106» 482-3(1921).— The chief conclusions 
by R. L. Morris fC. /I. 14, 2897), that the defect in the Brit. Pharm. process might be 
due to an insufficient amt. of KI, and Chat a considerable excess of NHi docs not intcr> 
fere with the accuracy of the detn., are refxomd. by varying the amts, of NH| and of 
KI under otherwise parallel conditions. The results are that an excess of NHt (above 
20 oc. NH 4 OH for each 5 cc. HCH soln. taken) causes a distinct increase in the vol. of 
0.1 N AgNOi consumed. Moderate Increase of KI has no influence unless amts, above 
10 cc. of the official soln. are used. S. Waldbott 

The determination of sulfur dioxide in roaster gas. B. C. Stubr and W. Grob. 
Ckem. Z(g. 45, 770-1(1921); cf. 15, 3051. — A polemical discussion regarding the ac- 
curacy of the method proposed by A. Sander (C. A. 15,3051) and the priority of the 
method. W. T. H. 

The determination of sulfur dioxide in roaster gas. A. Sander. Chm. Ztg. 45, 
771(1921).— Values are given for the SOi and SO* content of the gas from roasters to 
substantiate the claim that the method proposed by S. (cf. preceding abstract) is suffi- 
ciently accurate for ordinary work. W. T. H. 

Determination of sulfur In ^'Gasmasse.** Hermann C. Fleischer. Aschaffen- 
burg. Zeiistoff u. PapUr 1, 73-4(1921). — The .so-called “Gasmasse" (a by-product in 
the disto. of coal) contains about 45-50% S. This may be detd. by extn. with CS: 
for 1 hr., a Soxhlet or the new extractor of Wisliceuus (C. A. 15, 3570) being used. 
Pure S nuy be obtained by adding I g. blood charcoal and 0.5 g. KiCO* to 10 g. of the 
material and extg. with CS*. C. J. West 

A farther appUcatioa of diagrams for waste-gas analysis. K. Kutznbr. Z. 
Ver. deut. Ing. 65, 871-3(1921). — The proposed diagram of Seufert (C. A. 14, 2851) 
gives a very good idea of the completeness of combustion by merely detg. the CO* and 
Of content of the waste gas and it also indicates the excess of O* used. On the other 
hand Seufert's diagram does not indicate with precision the probable CO content of 
the gas because it does not take into consideration the residual C present in the smoke 
or left as coke. A mathematical discussion is given, for which the original paper must 
be cmistilted, showing how a diagram can be plotted which will take into consideration 
this residual C and will give a better idea of the utilization of a fuel than does the diagram 
of Seufwt. W. T. Hall 

7h« efdmation of sulfur in oils. Henry Hauser A noks soc. tspari. jis. quim. 19, 
176-91(1921).— 'In the method described the substance under examn. is burned in an 
atm. of Oi in a 12-1. jar provided with a suitably constructed cover. Substances not 
readily volatile are absorbed in pmified cotton placed in a Pt capsule. Volatile liquids 
are placed in a tiny lamp made from a small vial. Ignition is effected by means of an 
eiectricaliy heated sinral. After cooling and introduction of a dil. soln. of NasOi to 
absorb SO*, the vessel is washed out and after the addition of a little Br-water the S is 
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detd. 9S sulfutc in the combined washings. The method is considered generaUy appU> 
cable to the detn. of S in org. compds. L. E. QpfSpN 

Method of estimating phen^fdrazine Tolumetrscally and ito ^^katioa to 
eftimation of pentosans and pentoses. A. R. Ijng .aNO P. R. Nanji. Btechm. ,J.. 15* 
466-8(1921). — ^This is really an extension of Chalmot and ToUens’ method ^ 
694; 3575(1891)) for estg. furfurol by pptg. it as the phenylhydrazone; but insteadpf dry- 
ing and weighing the latter (a difficult operation) the present authctfs d^ theoxeais 
phenylhydrazine volumetrically; according to the equation + 2][|»3HI rj- 

CiHJ + Bbnjamim Ha»ow 

Investigation of zirconium (Mardsn, Rich) 6. 


8-MINERALOGICAL AND GEOLOGICAL CHEMISTRY 


EDGAR T. WHERRY AND WALTER t. HUNT 

Swedish mineralogica] research. G. Aionopp. Geol. For. Fork. 4$, 188-201 
(1921).— Swedish research in mineralogy has been largely descriptive rather than theo- 
retical partly because the universities have had to emphasize the former viewpoint and 
partly because Sweden is so rich in mineral deposits. A list (prepd. by Gust. Flink) 
is given of 87 unnamed minerals from Ldngban which need to be investigated. ^1 
but 3 of these have been foimd during the past 4-5 years. The descriptiooB arc rather 
full, occurrence being indicated as abundant, moderate or rare. A monograph on the 
mines at lAngban is being prepd. W. SEcnBLOH 

The structure of crystal planes and edges. A. Johnses. Kiel. Neves Jahrb. 
Mineral. Geol. 1918, 49-74. — A general theoretical discussion is followed by an applica- 
tion to the structure of certain faces and edges m fiuoriie. £dw. P. Hoilden 

Certain central sections of the gliding ellipsoids of calcite and rutile. Lbonhakd 
Weber. Munich. Centr. Mineral Geol. 19X9, 353-8.— A discussion of the relations of 
the crystal axes to the axes of the ellipses cut from the gliding ellipsoid by certain crystal 
faces. Eow. P. Holden 

Scolecite and metascolecite from Hegeberge, Eulau, Bodenbacb. H. Michel. 
Vienna. Festsekrift C. Doelter 1920, ^-40. — One of the minerals from this locality, 
which had previously been called okenite, but was recognized to occupy an almormal 
place in the paragenetic series, has been further studied. Analysis of a carefully pt^ed 
sample gave SiO* 46.44, AljOi 27.08, CaO 13.52, HiO 13.84, sum 100.88%, agreeing 
closely with the theory for scolecite. Its physical properties are however different 
from these of the normal transparent scolecite which is also present, although it agnses 
optically, having extinction up to 17® and 1.509, ff* 1.515. It agrees in its features 
with the material which had been obtained by Rinne in 1890 by heating scfffedte, aod 
was named metascolecite, and is evidently a natural occurrence of this. The mol. 
changes which are involved in the paramorphism are discussed. It is believed that 
scolecite was formed at the end of one stage of paragenesis, and then was changed into 
the metascolecite by an increase in temp. The bearing of the subject on the role of 
HjO of crystn. is discussed. Perhaps other alleged occurrences of okenite will p?W 
to be of similar nature, Tp..W. 

Crystanographlc study of the datolite from Westfield, Mass. Earl V. Sbu^on. 
Proc. U. S. Not. M»s. 59, 479-539, plates 4(1921).— This paper records the 
elaborate study of several hundred specimens of datolhe, by means of the 
2-drcle goniometer and attendant methods. Tawnty-four orthographic or 
projections are shown and hundreds of measuremeots are given. Pm^-dx ^ 

listed as new to the species. L. W. Rio^ ^^.r 
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Sooe expeiime&til attempts at fonniag nkkd siUcate om. E- DitrutR. Vienna . 
Fesisckr^t C, Poeiter 1920| 15-27. — The various occurrences of Ni-sUkate ores are dc- 
scrOwd. New analyses are given of a decompn. product of a characteristic red material, 
and of an apple^green Mg-Ni silicate which splits apart when wet, both from I^ankcn- 
stmn, Silesia. The latter mineral showed 11.38% NiO. Bxpts. in eztg. serpentine 
coatf. 0.29% Ni with hot HiO, COi under pressure and NaiCOi solns. yielded no gom- 
ierite or pimdite-like silicates, but amorphous material perhaps corresponding to the 
natural **grauer 2 ." Better results were obtained under pressure, and it is concluded 
that gamierite is being formed in nature by COi*1)earing surface waters, not by hydro- 
thermal action. The Mg of the serpentine is at the same time turned into carbonates, 
but incssure seems to be necessary for them to become cryst. K. T. W, 

Experiments in ttie formation of aluminium phosphates. Haics T.EiTMfsrgR and 
Hans HbllWIG. Univ. Vienna. Festschrift C. DoflUr 1920, 4I‘-07. — Considerable 
uncertainty exists as to the mode of formatimi of many phosphates. The reported 
occurrences of A1 phosphates where conditions of formation could be more or less defin- 
itely detd. are discussed in detail, much chem. data being quoted. Samples of kaollnitc, 
feld^iar, and igneous rock, comprizing granite and trachyte, were analyzed, and then 
subjected to the action of (NH 4 )iP 04 solus, in shaking machines for several months. When 
the products were analyzed it was found that phospliate minerals similar to those observed 
in nature had been produced. Higher temps, caused greater PiO* content of tlie ppts. 
Preaaure would not favor the reactimis, however, since the products have greater vols. 
thftw the original compds. In some case.s evidence was obtained that the feldspars can 
take up PiO| by a sort of adsorption process or possibly in solid soln. H. T. W. 

Tho identity of flugstaffite and terptnol hydrate. F. M. Guild. Univ Ariz 
Am. Mineral, tf, 133-5(192I).~Furtber study has shown that the new mineral flagstaffito 
(C. A. ISf 220) is crystallographicaUy identical with terpinol hydrate The apparent 
difference tn compn. evidently was due to the material analyzed having been half de- 
hydrated. Both show the same melting phenomena if heated at the same rate. The 
discovery flagstaffite thus not only adds a new mineral species, but also brings to 
light in nature a cotnpd. formerly supposed to be only the prcKluct of the synthetic lab. 

E. T. W. 

Kttcktttito — study of a marine pbytogenic deposit from the Esthonian Lower 
^hnicB. H. A. R. LindBNbbin. Arch. sci. phys. nai. 3, 379-413(1921). — Kuckersite 
is perhaps the oldest deposit of land vegetation and is chemically classed with the sapro- 
pets. It differs from boghead coal by its content of O and remains of calcareous organ- 
isms. Kuckersite is scarcely attacked by the strong mineral acids or by the usual org. 
sdvents. It rapidly decolorizes Br water thus proving the presence of unsaid, hydro- 
carbons. Analysis gave ash 3.9%, C 73.68, H 9.29, 0 -f N + S 13.13. Distd. under a 
pnessoreofT to 20 mSn. a gas was evolved at temps, from 40** to 60”, at 80” a small amt. 
of a colodess liquid passed o\er, at 160” an amber liquid distd. at first, then a blood red 
tar which f<Hiiied nearly all of the total distillate. At 263” the distn. was arrested with 
the evohitioa of white vapors. The tar was a reddish brown liquid which burned with 
diffictdty, gave a strong green flucrescence, and a characteristic isoprenic odor. The 
aq. distiUate was acid instead of alk. as with ci^. Piste, of the tar gave 3.35% adds, 
21.42 0.23 bases, 0.25 ales., and 74.74 unsatd. hydrocarbons, while satd. hydro- 

carixtns.vete absent. Many other tests and detns. were made upon kuckersite and 
its products, nod the results compared with the corresponding figures for coal or coal 
tar. The getrfogy of the deposits is described and a probable genesis of kuckersite pro- 
posed. L. W. Riggs 

'lIlMtal statistics* Anon. Mineral Ind. 29, 806'87(1920).— Tables of production, 
intpdrts and exports for all the important countries are given. A. Butts 
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Precious stooes. Gborgb F. Kunz. Mineral Ind. 29, 576-606(1^20). — The 
world’s production and trade are discussed, covering diamonds, pearls, rubies, jade, 
etc. A. Burrs 

Mineral resources of the state of New Yo^ David H. Nbwland. N. Y. 
State Mus. Bulls. Nos. 223, 224, 307 pp.(1019). — "This report is intended to serve the 
purpose of a general guide to the mineral r^urces of New York. It presents the prin- 
cipal facts regarding the character, occurrence and production of the useful nunerals, 
with reference to particulars of the local features that bear upon their industrial util- 
ization." For the year 1918 the value of p<^land cement, brick, pottery, other day 
products, gypsum, Pe ore, natural gas, petroleum, salt, sand and gravel other than 
molding sand, and limestcme was over 100 million dollars each; the range being from 
1.4 to 7.3 million dollars. The value of garnet, graphite, mineral waters, pyrite, mold- 
ing sand, marble, sandstone, trap, granite, talc, and Zn ore ranged from $135000 to 
$902000. The total value of the mineral products for 1918 was over 54 millkm ddlars. 
More than 100 chem. analyses of various min^al samples are recorded. L. W. Riggs 
T he manganese-iron and manganite bed of Monte Argentario. Lodovico Em.- 
MANN. Florence. Rass. min. 55, 1-3(1921). — Between Monte Argentario and Or- 
betello are found deposits of Fe and Mn which are particularly valuable for the electric 
furnace on account of their very low SiCh content. A typical analysis gave; moisture 
6.44, combined HiO 13.01, SiOj 0.10, AliOj 0.09, FeA 1.36, MnO* 73.60, MnA 2.33, 
CaO 1.61 and MgO 1.82%. The Mn ore is found in strata in the calcareous beds, and 
it is considered to be an amorphous residue deposited from a HtO solo, circulating in 
the mineral beds which has evapd. in contact with the air. C. C. Davis 

Manganese ores of the Island of St. Antioco. Gino Paribntb. Rass. min. 55, 
4(1921).— In the volcanic materials of which this island is largely composed, Mn de- 
posits are diffused in the tuff. Analysis of the ore extd. from the region between Mer- 
cureddu and Poggio Cata Sapone gave Mn 46.06, residue insol. in HCl 6.05%. A sample 
from poorer tuH gave Mn 38.3; insol. 20.0%. C. C. Davis 

Monzonite. F. Bbcks. Vienna. Festschrift C. DoelUr 1920, 5-14. — The history 
of the rock is described, and the most typical analyses of it are quoted. Norms and 
Osann consts. are calcd. for these and compared with similar data for other rocks. These 
are projected in a novel type of multiple triangular diagram, and the relations brought 
out are discussed in detail. It is concluded that the term monzonite can be assigned to 
a definite rock conceptioD, namely a plutonic rock of granular texture with the essential 
constituents: magnetite, augite, hornblende, biotite, plagioclase of the av. oompn. of 
andesine, and perthitic orthoclase. There may also be small residual crystns. of either 
quartz, aegirite, or nepheliie, and accessory apatite and titanitc. The order of sepn. 
is that given in the list of minerals, and there is approx, equil. between light and dark 
minerals and between plagioclase and orthoclase. CheniicallyaoiCo :/i> “5.():1.5:3.5, 
^3^60, An:Ab:Or»2U:4d:3d, Ca:Mg:Fe=dO:30:4O. The monzonite mag m g thus 
represents a salic end of the differentiation series of either quartz or nephriite-bearing 
rocks. Analyzed rocks have often been called monzonites when they do not agree 
with some of the most important of these features, and more care should be used in 
assigning names. E. T. W. 

Mineralogic composition of rockallite. A. Lacroix. Compt. rend. 173, 267-73 
(1921). — This paper records the results of a petrographic study of the rocks of theislasid 
and of the bank of Rodcall situated northwest of Ireland in lat. 57.5^ N, kmg. 13.5^ W. 

L. W. Riggs 

Desilicated granitic pegmatites. Samuel G. Gordon. Proc. Acad. Nat. Set . 
f*kila. [IJ 73, 169-92(1921).— Previously reported occurrences of albitite and phaaasite 
are reviewed. Occurrences in Pa< are then described, several analyses being quoted 
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ThOT is d'Un a regular series of contact rcmes between albitite and serpentine; starting 
frani the center and going out on both sides these comprize; vermiculite, actinolite, 
talc aod sepentine. This series represents a gradual increase in MgO wd HtO in pass- 
ing outward, and it is concluded that the peridotite was serpentinized before the intrusion 
of the pegmatite magma, aod that the mineml zones arc due to reaction between magma 
and wall rock, resulting in desilication. Similar occurrences in N. C. and other states 
may weli be of like origin. A summary of the mineralogy of the dcsilicatcd pegmatites 
is given. E. T. W. 

The reUtioaahip between crystallization aod slaty cleavage in metamorphic rocks. 
H, P. Cornelius. Centr. Mineral. Geol. IP21, 1-11. — The sp. mineral content in 
metamorphic rocks and their parallel arrangement are essentially independent of each 
other. Some rocks owe their tendency to cleave entirely to mechanical fracturing 
(fracture cleavage) unaccomiwinied by mineralogical changes Other metamorphic 
rocks show a more or less complete mineralogical change but no change in structure. 
In certain regions the same new mineral formation is found in 1x>th the massive and 
schistose phase of the rock. C. concludes that recrystn. is essentially a temp. -pressure 
phenmnenon, accelerated by meclianical granulation. Slaty cleavage is the result of 
stress. Recrystn. may continue long after the stress has subsided. 0. von S. 

Ago of the ferriferous beds of the Nurra Mountains in Serdlnis. T. Sotoia. 
Porto Torres. Ross. min. 55, 3-4(1921). — The ferriferous formations of the Nurra Mts. 
are of Cambrian age. The Paleozoic rocks comprize cryst. schists, clay enclosing lieds 
of odUtic Fe, and volcanic rock. The northern schists differ from the southern in tliat 
the latter are micaceous and nodular whereas in the former, ascril)cd to the pre-Camhriau, 
similar schists are intercalated with gneiss and magnetite. The gneiss-schists have 
been proved identical with those of Elba and the fossil beds are analogous to those of 
Nude, Bohemia. C. C. Davis 

ManganeM nodules in Mesozoic deep-sea deposits of Dutch Timor. G. A. F. 
McHJtNCRAApy AND L. F. DB BbaUBORT. Proc. Acod. Sci. Amsterdam 23, 997-10I2 
(1921). — ^The distribution and geology of the red dccp-sca clay of the East Indian Archi- 
pelago are described. Chem. analysis of several samples shows rather close agreement 
with the av, of 51 samples of recent deep-sea day analyzed by G. Steiger. The micro- 
scopic structure of the day is described. Mii nodules from the deep-sea clay of Noil 
Tobee were generally spherical or ellipsoidal in shape and ranged from the size of lemons 
to that of peas. The nodules have a concentric structure with often a white or gray 
nudeus free from Mn and consisting of radiolaria which have l>ecn largely converted 
to SK)*. H. is <2, sp. gr. == 1.7. Analysis by H. ter Meulen gave: SiO? 24.4, AljOi 9.8, 
FeiOi 25.5, MnO 16.9, CaO 1.5, BaO ».32, MgO 0.34. KjO 0.15, Na*0 1.46, NiO 0.28, 
CoO 0.16, CuO0.12, O equiv. of Cl-0.60, HiO-7.9. HiO+10.2, sum 99.63%. 
A second type occurs among the Mn nodules of Noil Tobee with H = 0, sp. gr.s=4.2. 
These dosely resemble the Mn nodules near Sua Lain in the island of Rotti in Jurassic 
marls. Anaijrais of a Rotti nodule gave: SiOj 2.9, (AhOj + FejO») 2.3, MnO* 57.7, 
MnO 10.5. CaO 5 6, BaO 11.7, NajO 1.1. CoO 0.3, HiO=t sum 107.4%. (Evidently 
an error in printing.] L. W. Riggs 

Rock ttrtU gates in mines of the east Tintic mining district, Utah, G. H. Mc- 
Elrot. Bur. of Mines, Repis Invest. 1921, No. 2275, 3 pp.— Mining operations in 4 
oi the mines of thia district have been hindered by the pre.sence in the rock strata of 
heavy irre^irable gases which at times flood the lowest working places, also by the ab- 
nonnally rod: temps, in the lower horizons. These heavy gases range from 60.7 
to 75.7% of CQ( and 39.3 to 23.3% of N. They are aatd. with water vapor, are at 
teiaps.of^^to43^andarel.2dto 1.40 times as heavy as the adjacent air. These gases 
have resulted from the oxidation of very finely divided sulfides both in the shale and 
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in tlie ore bodies. Oxidation of S produced heat» SOt, and H^SO^, thus removing O 
from the air. while contact of the HsSOi with limestone gave CO*. The SO| would he 
constantly reacting' with 0 and HfO and so disappear, leaving COi and K. Season, 
weather condition.s and especially barometric pressure affect the flow of gas wlddi is 
greater in winter than in summer. Thorough ventilation with 2 independent soiteees 
of power for driving ventilating app. of large capacity should be used Hot Ugh- 
nitrogen gas in a metal mine. Ibid No. 2282.— While studsring the heavy strata 
gases a small local body of light, very hot gas of high N content was observed hai^mg 
in a local high spot about 5 X 6 X 5 ft. in size caused by caving at the end of a crosscut. 
On account of the vapor contained in the gas the bottom level of the gas could be pl^ly 
seen and was nearly a horizontal plane of slightly wavy appearance, coincidhig with 
the point where an acetylene light was extinguished. The temp, of this body of gas 
observed on 3 different occasions was 80^ Air 3 ft. below the vapor line had a temp, 
of only 49^ and a humidity of 27%. At 1 ft. below the temp, was 57 ** and the humidity 
'i0%. The gas was black damp, defined by Haldane as an accumulation N and COt 
in proportions larger than in air and consisting almost wholly of N. Chem. analjraes 
of the gases and adjacent air by G. W. Jones gave the following results: 


Sample 

Temp. 

Humidity. 

COs. 


N:. 

Black 

damp. 

Black damp. 
COi. N*. 

1 

80 

100 

0.17 

8.93 

90.90 

57.34 

0.28 

99.72 

2 

SO 

100 

0.31 

7.76 

91.9:i 

62.92 

0.48 

99.62 

3 

80 

100 

0.38 

2.49 

97.13 

88.10 

0.42 

99.58 

4 

57 

30 

0.17 

20.27 

79.56 

3,14 

4.5 

95.6 

5 

49 

27 

0, 19 

20.52 

79 29 

1.96 

8.1 

91.9 


CH<, H and CO were absent No. 1 was taken 12 in. above the vapor level, No. 2, 
18 in. above, and No 3, 4 ft. above and 1 ft. below the roof. No. 4 was taken 1 ft below 
the vapor level, and No. 5. 3 ft. below. Sample 3 was taken by water displacethent, 
the others by evacuated bulb. The process of oxidation was still in rapid progress as 
about 25 cu. ft. of gas per min. was constantly flowing away from a mass of 150 cu. ft. 
The tendency of the mass of gas to hang to the roof was because of its light wt., beii^ 
over 90% N. The odor of the gas was musty and sulfurous. In working a slope 60 
ft. from the point studied, the heat even with good fan pipe ventilation was so great as 
to char the timber sills. L. W. Ricoft 

Carbonic acid and hydrolysis in weathering. E. Ramann. Centr. Mineral. Geol. 
1921| 233-41, 200-72.— The proce.ss of weathering depends upon the chem. eqnil. in 
each case. The agents arc chiefly H:0, COt, and salts (O? restricted to oxidation of 
ferrous minerals generally \ 1 he initial attack of CCh ^d HjO is not of the same nature 
but owing to hydrolysis both lead to the formation of OH** ions; Hic latter are respon- 
sible for silicate decompn. Otto Von ScBiriCBTgN 

Magnetic measurements as a method of geologic investigatioD. Ek. ScmAi. 
Kali 15y 231(1921). — This paper deals briefly with the causes of magnetic anomalies, 
which are divided into large and local anomalies. The first are related to the o c ea nic 
basins, and possibly to gravity anomalies insofar as Fe is the cause of gravity atuwttlies, 
but the magnetic anomalies are held to be due to material above a depth Of l& io 20 
km., as magnetism disappears at red heat. A reason is given for believii^ that loc^ 
ano m alies are in many cases related to material much nearn* the surface than tbeffgttfes 
just mentioned, so that conclusions in regard to tectonic relationships are pom&le. i^ve 
causes of magnetic anomalies are cited: 1. Anomalies related to eniptives OrmteUfuyaB, 
which should be considered in connection with gravity anomalies; 2. Fe ore^ whatP^- 
their source; 3. Folded, dislocated, and overthrust material, whkh am ooly be 
preted from any sort of physical measurements with great difficulty; 4. Vestiod dls* 
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placeiBeots in nearly htvuoatal strata. Large scale displacements in fairly horizontal 
strata may well be followed by magnetic tsoanomalous lines when such displacements 
have mice been noted at some point tn a given region; 5. Certain “stockfdrmig'* salt 
deposits show regularities in their magnetic anomalies. Such variations should generally 
parallel the dbita for the horizontal component of gravity. In all cas^ a good deal 
o( geok)gy should be known about a region before magnetic observations are undertaken 
to asrist geology. The magnetic obscrvatimis are only proposed as applicable in regions 
not too complicated in place of more expensive methods such as drililng. S. has carefully 
exaind. a r^ion in the Mecklenburg salt field and found a correlation between the mag- 
netic anomalies and the general tectonic direction of the deposit, and made a prediction 
that the salt deposit extends in a particular direction. 

K. C. WatLS 


A simple device for making crystal-structure models (SPAN'GUNnijRC) 1. Alsatian 
salts of potash (Bbauvkrib) 18. 


9-METALLURGY AND METALLOGRAPHY 


D. J. DBMORBST, ROBBRT S. WILLIAMS 

Joseph William Richards. Anon. Chem. Met. Eng. 25, 7.30(l921).~Obituary. 

E. H. 

Aluminium. J. W. Richards. Mineral Ind. 29, 12--9(in20). -A review of the 
AI industry of the world, with notes on properties and metallurgy. A. Butts 

Antimony. K, C. Li. Mineral Jnd. 29, 24-34(1920).— The Sb market is directly 
affected by the price of silver. The use of Sb oxide, especially for the white pigment, 
gives considerable promise. Statistics of production, price.s, ami trade arc given. 

A. Butts 

Antfanony in 1920. Frank C. Schrader. U. S Geo!, Survey, Mncral Rwourm 
af U. S., 1920, Part I, 73-84(preprint No. 8, published Oct. 27, 1921). E. H. 

Bismuth. A. T. Ward. Mineral Ind. 29, ©4-6(1920).— Sources of Bi, world’s 
production, and uses are given. A. Burrs 

Csdmntni. A. T. Ward. Mineral Ind. 29, 72-.3(1920). — Notes on sources, uses, 
and output A. Burrs 

Chromium. Samuel H. Dolbear. Mineral Ind. 29, 88-92(1920).— Production 
and trade in chromite and Cr compds. arc reviewed, with a bibliography. A. Burrs 
Cobalt C. W. Drury. Jtfinfro/ /wd, 29, 1.39 -41(1020). — Output, trade, and uses 
are discussed. A. Burrs 

Copper. Walto Harvey Weed. Mineral Ind. 29, 142-174(1920).— A review of 
the world's Cu industry, covering production, mining conditions, prices, U. S. imports 
and exports, etc. ' A. Burrs 

Metalluigy of copper in 1920. L. S. Ausnw, Mineral Ind. 29, 175-225(1920).— A 
review of articles and new developments. A. Butts 

Gold and aOver. M. W. Von Bbrnewitz. Mineral Ind. 29, 241-325(1920).— A 
review of the industry, induding markets, world production and mining conditions, and 
metftlhtrgkal progress. A. Butts 

GNddi c<^tp9r ind lead In South Dakota and Wyoming in 19I9 . C^iaxles 
W. HgN^isON. \J.S.QexA.Gxayej, Mineral Resources of f/. 5., /p/p, Part 1, 615-20 
(in^wint No. 22, published Oct. 5, 1921). B. H. 

^ Iroai and ste^ Edwin F. Cone. .Mrncra/ /«d. 29, 349-404(1920) .—Statistical 
re'^ew of the world’s non and steel industry, with notes on technology and data on elec, 
ftmutts. A. Butts 
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Iron ore, pig iron nnd steel in 1919. Ekhest P. BintcBAKO. U. S. Geol. Survey, 
Minerat Resources of U. S., igiQ, Part I, 621-52(preprint No. 23, puUisbed Oct. 14, 
1921). • E. H. 

Lead in 1019. C. E. Sibbbnthai, and A. Stou. U. S. Geol. Survey, Mineral 
Resources of U. S., igig, Part 1, 313-30(preprintNo. 15, published Oct. 6, 1921). E. H. 

Lead in 1920. C. E. Sibbenthal and A. Stou,. U. S. Geol. Survey, Mineral 
Resources of U. S., iglo, Part 1, 8.5-95(preprint No. 9, published Oct. 14, 1921). E. H. 

Lead. H. B. Pulsifbr. Jt/tneroZ/nd. 29,405— 24(1920). — Discussion and statistics 
of the industry in the U. S. and other countries are given. A. Burrs 

Metallurgy of lead in 1920. J. Lababthb. Mimral Ini. 29, 425-36(1920).— 

A review. A. Burrs 

Manganese. Marshaii, Hanby Mineral Jnd. 29, 443-9(1920).— Production, ' 
imports and prices are covered. A. Bxjtts 

Molybdenum. W. Norman Bratton. Miturai Ind. 29, 458-69(1920).— The 
Mo market, metallurgy, and world's resources and production are d«?M>ti?ged A. Btrm 
Nickel. Thomas W. Gibson. Mineral Ind. 29, 478-88(1920).— A discussion of 
deposits, metallurgy, and production, with statistics. A. Butts 

Platinum. George F. Kunz. A/twera/ /fid. 29, 546-84(1920).— Production, trade, 
prices and sources are covered. A. Butts 

Quicksilver. W. D. Burcham. Mineral Jnd. 29, 607-14(1920).— The market 
and production in the U. S. and other countries are treated. The U. S. 1920 output was 
the lowest on record. A. Butts 

Tin. Bauol Scott. Mineral Ind. 29, 659-76(1920).— A discussion of the world's 
output, mining conditions and market. A. Bum 

Titanium and zirconium. Anon. Mineral Jnd. 29, 677-80(1920).— Sources, 
production and uses are reviewed. A. Butts 

Tungsten. Colin G. Fink. Mineral Jnd. 29, 681-704(1920).— Market, imports, 
world’s production, and technology are covered, with bibliography. A. Burrs 

Uranium and vanadium. R. B. Moorb. Mineral Jnd. 29, 705-12(1920).— A 
discussion of ore deposits, production, metallurgy, uses, etc. A. Butts 

Zinc in 1919. C. E. Sibbsnthal and A. Stou,. U. S. Geol. Survey, Mineral Re- 
sources of U, S., iQig, part 1, 653-64(preprint No. 24. published Oct. 13, 1921). E. H. 

Zinc. Jesse A. Zook. Mineral Ind. 29, 713-39(1920). — A review of the world^s 
industry. A. Bum 

MeUUurgy of zinc in 1920. W. R. Ingalls. Mineral Ind. 29, 739-47(1920).— 

A discussion of present conditions and technical improvements in the Zn industry. 

A. Bum 

Progress in ore dressing and coal washing in 1920. Robert H. Rzcharos and 
Charles E. Locke. Mineral Ind. 29, 748-805(1920). — Crushing arid g rinding , screen* 
ing, classifying, settling, jigs, tables, magnetic conen., flotation, and accessory app. 
are treated, with flow-sheets and examples from pr^tice and a complete biblk^raphy 
for the year. A. Bum 

Pfrfimlnflfy roughing concentration by siting, jiggin g and tahlfaig. Edvaip 
S. WiARD. Eng. Mining J. 112, 326-30, 369-73, 411-7(1921). — A discussion (rf prin* 
ciples, with illustrative data and expts. A. Bum 

Distribution of gold in banket ore classified juodocts with reference to ind 
cyaniding operations. F. Wartenweiler. /. Ckem. Met. Soc. S. Africa 81, 217-22 
(1921). — By means of oil fiotatton samples of slime charge, slime residue, and Qpanide 
pulp were sepd. into pyritic and gang portions and the distribution of An was de^ 
Remits are shown in tables. The argUlaoeous and siliceous portion of the sllaie roifae 
contains 60% of fhe Au, wlule the Au in the cyanide pulp is found to the extest of 
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87.5% in the pyrite portioa. The Au tn the pyrite portion of the sUme diargt dissolves 
reMlily in cyanide sc^. Encased free Au is reached and disst^ved by the cyanide. 
The amt. Au amalgamable in cyanidi; pulp and sand charge (37.5% and 19.4%, resp.) 
varies with the fineness of grinding. The tendency in practise to throw more respon- 
rilulity for Au recovery on the cyanide and less on amalgamation U confirmed. It is 
great importance to grind the max. amt. of pyrite and Au to pass at least 2(X)~niesb 
in order to obtain the highest extn. The importance of careful classification and tube* 
miiling fc^lows. LOUIS JORDAN 

bnproTementa in nodulizing at Chrmne, N. J. C. L. Colbhrt. Eng. Mining J. 
112> 26^7(1921). — The satisfactory nodulizing of flue dust on fine ores at the U. S. 
Metals Ref. Co. at Chrome, N. J. is accomplished by a mechanical agglomcrator 
whidi consists essentially of a set of rolls through which the plastic material from the 
rotary kUns is passed and compressed together. The kilns arc lired by a stationary 
powdered coal combustion chamber at the discharge end. This method of nodulizing 
conserves S which has always been low in the ores received at Chrome. K. S. Dsan 
Cakohitton of equilibrium in metallurgical reactions. Paui. D. Mbrica. Chm. 
Met. Eng. 25, 608-12(1921). — Thermochem. computations are applied to furnace re- 
actions. Thermal data make possible reliable inferences as to stability, oxidizability, 
redttcibility, equll. conditions, etc. Predictions based on heat of reaction are only 
reliable when pure solids or liquids not solutions are involved, (condensed systems). 
They are not applicable to gas reactions at high temp. vSimptc thermodynamic laws 
modified by a few assumptions are used for ealens. which enable one to predict with 
certainty whether a reaction should proceed. J. Q. Handy 

Productkni of pig iron containing manganese from low manganese reaiduea, ei* 
f«cUDy Sif^eriand blast-fumaee slag. H. Thalrk. Siahl u. Eisen 41, 249-53, 338-43 
(1921).— Siegerland blast-furaace slag contg. 12.2% MnO was mixed in varying pro- 
pc^KKis with Fe ore and reduced by C in an elec, furnace with Ca phosphate and lime- 
stone as a flux. Pig Fe cootg. Mn and Pe-Mn alloys were obtained. The cost seems 
to be such as to make the process commercially feasible. R. S. Dean 

Haw TrombuU-CUffs fiOO-toQ blast furnace. Anon, /Igr 108 , 673-9(1921).— 
A detailed description of the arrangement and equipment of a new 600-ton blast-furnace 
plant at Warren, Ohio, for the Trurabull-CIiffs Furnace Co. Louis Jordan 
Strength of blast-funiace alags. H. Burcmastz. Stahl u. Eisen 41, 472-5(1921 ).— 
Ezpts. on 10 samples of blast-furnace slag showed that the dark color due to Fe and 
Mn was in general associated with high mechanical strength and resistance to wear. 

R. S. Dean 

S p ectfoac t yic examination of converter flame. W. J. Campbell. Ckem. Met. 
Eng. 25, 618(1921).-7By the use of the spectroscope continental European makers of 
Bessemer steel castings are able to make good castings of 0.40 to 0.60% C without taking 
the blow completely derm and then recarburizing as is done in Great Britain. The 
metal being hotter there is less waste frrnn short-run castings. Observation of the 
flame by eye alone does not give definite information as to the stage of C elimination. 
The intensity the green C lines in the blue and green parts of the spectrum is the 
indication wliidi the observer learns to coordinate with definite percentages of C in the 
renKunmg metal. The practice is genera! in Belgium and in Sweden. It should be 
nOopbtd in England. Jas. O. Handy 

Pfsenition «n open-hearth practice. Henry Wm. Seldok. Blast Furnace Sf 
^ed Plant 9 , 469-70(1921). — Efficiency of fuel-gas consumption is an important con- 
sidqatioB. The use of too tittle air to bum the gas is a common condition. A.Buyts 
D ianniioo on opes-faeaith practice. Henry Wm. Seldom. Blast Furnace Sf 
Steel Plant 9 , ^1(1921). — In the xnanuf. mediiun-C steel there is often considerable 
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variation between the compn. of a ladte*test and of the ingots poured from tfaa botUua 
of the ladie, the C, F, and S having segregated to some extent to the bottom. 
condition was aggravated in heats where Urge additions of ferTO<^ had been made mUte 
ladJe, and it appeared that the cause was the fact that the slag had beconre "too aeidte. 
Adding CaO to the Udle eliminated the segregation. Analyses arc given. > A. BWSS. 

Steel foundry makes sugar-mill machinery. Jaioss J. ZnofBiotAN Blast Fur- 
nace df Sud Plant 9t 536-40(1921). — A discussion of the properties mid manid.’Of the 
materials used in making roll shells and shafts. For the roll shells charcoal irbfl nmde 
in an air furnace is much superior to cupola irmi, chiefly on account of the refiiih^fUtion 
and better control in the air furnace. For roll crushers steel is better than either. 
shafts wrought iron and steel are used. Steel has greater tensile strength, but wrought 
iron is preferred on account of its fibrous structure, which makes it not liable to sudded 
failure. A. BuTTS 

Use of the scleroscope on light speeimextB of metals. Pr^d S. Trittox. /. 
Inst, Metals (advance copy), No. 8, 10 pp.(1921); Engineering 112, 492-3(1^1). — The 
expts. were undertaken with the view of finding out whether errors exist «riien the 
ordinary methods of support are used and, if so, to find some method of support that 
will eliminate them. The results show that the usual methods of supporting Kght 
specimens of metal for the scleroscope test do not give results with the accuracy that 
be obtained when the specimens are mounted in a layer of pitch less than 0.025 in. thidt 
and held by means of a clamp. Another method that gave excellent results mis de- 
vized in which the bottom of the specimen, which must be perfectly flat, is smeared with 
glucose and pressed or wrung with a sliding action on to a flat-topped steel base, weigh- 
ing at least 1 lb. The whole surface of the specimen is then perfectly supported for 
testing purposes. It is necessary to see that no air bubbles are trapped in the gtneose 
beneath the specimen. The specimens may be mounted on a sep. base in order to 
avoid getting glucose on the hammer or the surface under test. The results of tests on 
specimens, when attached with glucose to supports of various metals, are shown in a 
table and indicate that the rebound of the hammer Is slightly affected by uring the 
different metals even when the specimen is K in. thick. V. O. HoubrbSrg 

Graphical representation of systems of more than three components and a method 
of logarithmic representation. R. Krulla. Z. jtfffa/fifeMmir 12, 81-4(1920). R.S.W. 

Electrolytic etching of metals. Frank Adcock. J. Inu. (advance copy), 

No. 11, 9 pp.(1921). — Cathodes of Pt gauze were used in all cases, and suitable resb- 
tances were employed to regulate tiie strength of the continuous current through a 
range of Viooo to about amps. A discussimi is given on the effects of a number of 
etching solns. on various metals and alloys. A number ai phot omk rogai^m are 
included. V. O. HoaiSKB||RO-< 

Changes in the tensile properties of metals with altematiag stresses. P. 

Z. Mdailkunde 11, 157-68(1919). — A discussion of the connecUon b^we^ altematisg 
stresses and tensile properties from the mechanical engineering staa^ob^ iMamj 
curves showing mechanical properties are given. S. ; 

Extrusion dtfect. R. Gbndbrs. /./nsf. Afelo/r (advancecopy)No.7^9.pp.(2.92rii)> 
—When solid rod is extruded from a central die, the last 25 or 30% M rod^toieawellie 
die contains a characteristic defect peculiar to extruded rod. Tiansveia&seetiofla^ow 
a more or less complete circle, varying in dtam. at different posttkias alOiif .the 
conristing of oxide and femeign matter enclosed m poitkdlj deiaadfieiiTbinss^'Ilie 
core inside the drde has generally the same structure as the sonnd 
Typical , examples are shown by photographs. The mode of fotmarion 
was investigated by the examn. of billets extruded, to various jiUge&j 
were sectioned arially and pidded in 50% HNOi. la such specunoathe 
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SiBd dwnrifiwi ntctaU BimiWr to tint dividmf the core Xrom the outer ring in the her is 
present in the pertiaily extruded talkt in the form of a funnel. The mouth of the funnel 
is the edge of the rear end the billet, ahd the neck of the funnel is continuous with the 
tutMdar defect in the extruded rod, wUle the metal within the funnel b sound. An 
exi^aatkai given for this defect involves the chilling of the outer surface 4 ^ the heated 
Inllet edum it comes in contact whh the rdatively cool receiver and thereby becomes 
less phutic than the interior. The actual defect appears to consist of the dirty, oxidised 
skin of the original billet. Several methods are suggested for the prevention of the 
entry of the skin of the billet into the metal. Possible methods arc: fo) to av«^ didl- 
ii% the surface of the billet when extrusion begins, (b) to trap the skin at the rear end 
or to provide an outlet, (e) to extrude throu^ an eccentric die. (d) to avoid relative 
movnumt of the receiver and billet. This last method proved the most successful. 
Deti^ as to the app. used and the method of extrusion are given. In complete ex> 
truskms the rod produced was sound from end to end. V. O. UougRBUto 

The formation of twins by cold>work in the surface layers of metals, Rudolf 
V oGgL. Z. anorg. aUgem. Chm. 117, 271-IW(lft21). — The lines appearing as crws- 
hatchii^ OQ twin crystals in polished and etched sections of cold-worked ductile metals 
and alloys are the result of cold-work on a thin surface layer of the metal. Polishing 
causes sufficient cold-work to produce them. They disappear if the specimen is heated 
under the proper conditioiLS to produce recrystn. of the metal. The.se lines arc similar 
to the Neuman lines seen on the etched surfaces of meteorites. It is very probable that 
the Neuman fines correspond to twinned lamellae. P. P. Flagg 

^^Characteristic curves'* of the heat treatment of steels. Aubsrt M. Portbvin 
AND PiSRtB Cbbvbnaad. /. Uon Ste*l Inst. 1921, (advance copy), 19 pp.— The repre- 
sentatkui of the result of a treatment is made graphically by plotting the 2 fundamental 
factm of heat treatment, the temp, of heating and the rate of cooling, as codrdmates. 
This method leads to the establishment of what the authors term the "characteristic 
curves" of the heat treatment of the steel in question. Such curves not only combine, 
within a single diagram, the fundamental data of every possible heat treatment, but 
they also afford a means of defining accurately the annealed and hardened states of the 
particular steri, and, therefore, cemsUtute the basis and indispensable preliminary of 
every treatment properly carried out with a i^ticular object. In order that such a 
graphic representation may be plotted properly, it is necessary that the values from 
vriiich it is built up shall be susceptible of numerical definition so as to be capable of 
measurement. The authors describe how they evaluate the rate of cooling and bow 
they d^nc the final state, that b to say, the result of the treatment. V. O. Hombbbsxo 
C oBirttewiti found in tungsten tod molybdenum Steels. Albbbt M. Portbvtn. 
J. Iron Sud Inst, (advance copy) 1921, 4 pp; Engimering U2, 372-8(1921). — P. has 
studied the structural variatimis resulting from annealing, and then cooling very slowly, 
steels oratg. 0.1-0.4% W.* The structure of these "normal'’ steels is described as coo- 
sistaig of ferrite a sso ci ated with pearlite, or as being devoid of peartite. After fljinfttlitig 
at'about 1300*’, followed by a cooling extending over 75 hrs., down to 200*, the struc- 
ture is completely altered. A steel contg .0.4% C and 5.4% W showed microscopi- 
caliy a netwtsk formed and dark areas sepg. regions occupied by a onistituent 

difieient from any hitherto known. Thisisapparently a complex, consisting cd needles 
oolpnd by m aedn. of Na picrate, and proved to be a tungstide Fe^W. In W steels a struc- 
ture comprizing 4 omstituents is encountered; a tungstitic fririte, a W carbide, a tung- 
sUtic trooetRe, and a new constituent which is a complex fmite + FegW, P. found 
in steels, aa ne a lrd as previously described, a constituent presentiag the <w«Ty> mor- 
p h g by b a l dasacteristks and susoeptUdity to etching as the adcular oon^dex in W 
steels, ililstead,however, of occurring as it does in the steel contg. 0.4% C and 5% W, 
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in masses regularly distributed and forming tbe interstitial packing between a network 
of C complex, this constituent is found in irregularly disseminated dusters in a found 
mass very readily cokmble by add reagents and hence more highly carburized. 

V. 0. Hohsrbbro 

Slip interference theory of hardening. Haakon Styw. Chem. Met. Eng. Z5, 
313*14(1921).-^. believes that diffusion at high temps, and in the mdten state 
is readily explained by assuming the solute to be distributed in the mol. state, and that 
cementite dissolves in this manner when taken up by Fe. This is denied by Jeffries 
and Archer (C. A. 15, 2824). The i^uUs of various writers are set forth in order 
that it might be reasonably conduded that in hardened steel, cemenrite is in soln. in 
the traces of y-Fe left after most of tl^ a-Fe has formed. The FesC mols. are still in 
soln., perhaps polymerized, and, with the y-Fe. forming a kind of gel in the Fe, but not 
separated as crystals of cementite. In such form the dissolved cementite mols. may 
well be considered as keys on the slippage planes of Fe. V. O. Hqmbrbbrg 

Slip interference theory of hardening. Aj<bbrt Sauvbur. Ckem. Met. £ffg. 25, 
.'iOd-12(1921). — S. is prepared to accept the idea set forth by Jeffries and Archer (C. A. 
15, 2824) that martensite contains a-Fe, but desires more evidence on the contentions 
that its hardness is due to sub-microscopic grain size, that an intennetallic compd. can* 
not exist in a state of solid soln., and that the carbide Fe,C, therefore, cannot be present 
in solid soln. in y- or a-Fe. V. 0. HoMBRBmtG 

Slip Interference theory. Nickolas T. Bsuubv. Chem. Met. Eng., 25, 584(1921) • . 
— Some of the facts derived from the study of damascene steel tend to support the gen- 
eral views of Jeffries and Archer (C. A. 15, 2824). B. agrees with J. and A. that 
martensite is o-Fe but considers martensite as a pseudo soln., not of C, but of cementite 
in a-Fe; and further that not only the fineness of grain but chiefly the "Widmanstittan” 
structure of the deformed elemental octahedron is responsible for the hardness. 

V. 0. H. 

Slip interference theory of the banlening of metals. Arns Wbstgrsn. Ckem. 
Met. Eng. 25, 641(1921). — By means of X-ray spectn^Taphic investigaticHis of metals 
W. came to the same conclusions regarding tbe hardness of solid solns. as Jeffries and 
Archer (C. A. IS, 2824). W. does not agree with J. and A. that C in martenrite is 
dispersed in the form of atoms but believes that martensite really contains cementite 
in the form of FeiC mols., and even as very small FeiC cryst. grains. W. takes excep- 
tion to the reason given by J. and A. for the assumption that C is dispersed in tbe form 
of atoms in martensite. The reason given for this assumption is that it is impossible for 
C atoms to migrate freely in the metal if they are in contact with particular Fe atoms. 
W. states that each C atom can very well be connected with 3 Fe atoms and yet easily 
travel in the metal, since during the displacement it merely changes its companions. 

V. O. HohbbbBkg 

Dtmasceoe sted. N. T. Bbuubv. J. Iron Steel Inst. 1921, (advance C(q;»y), 
4 pp., £figin««ring 112, 395(1921). — In damascene steel the degree of spheroidization 
is always very high. That spheroidization, however, was not an end in its^ for the 
ancient maker, but was attained incidentally during the numerous cautious forgings 
and heatings, when the greatest ductility was sought and obtained. In high-speed steds 
that sph^idizatiou is also attained, but it seems to B. that insufficient stress has been 
laid on that pmnt, either by the maker or the user of high-speed steel. A sdentific 
aptdication of the spenridizing process would help to improve the qualities of hi|h*speed 
steel. Another inference from ,the damascene process might be drawn, naady, the 
proper study of the macrostructure. V. O. HowpubSkg 

Constitetionofiiiarte&sltBtndtrooBtite. D. J.McAjM]f,jR. Ckem. Met. Eng- 
613-8(1921). — ^The condusions of Jeffries and Ardter (C. A. IS, 2824) in regard to the 
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csuies Xht hardness of martensite seem to be confirmed by expts. at the U. S. Naval 
Enpaeerinf Expt. Sta. on effect of ttmp. on the grain coalescence tendency of ingot 
Fe. If the term "martensite** is to be limited so as to apply only to the constituent of 
steels in uhkix the aUotropk expansion but not the carbide contraction has occurred, the 
constituents, usually designated "martensite**, of some hyper-eutcctoid steels should be 
known as '*hyper*eutoctoid troostite.** Martensite consists of a*Fe with *'austenitic 
carbide'* in suspension. In troostite, the austenitic carbide has undergone the "carbide 
contracti<m*' to form cementite particles of the smallest size that can exist independently. 

V. O. HomiSrbkrg 

Dom the critical point depend on the strength of the magnetizing field. Kotaro 
Honoa. J. Iron SuH Inst, (advance copy) 1921, 0 pp. — The specimens used contained 
0.0085, 0.68 and 1.17% C. The magnetizing field varied from 400 to 2150 C. C. S. 
units. A torsion-balance was used for the accurate detu. of the critical point in the 
diffoent magnetizing fields. The measurement of the magnetization at high temps, 
was made in a vacuum in <uder to avoid oxidation of the specimens. It was found 
that the critkai point is not affected by the magnetizing field. The magnetic or Aj 
transfeumation Is very probably a progressive change going on in the inols. themselves 
mth the rise in temp., and the change of magnetization is only one aspect of this trans- 
formation as revealed magnetically. V. O. Houbrbrro 

Some properties of molybdenum steels. Anon. Engineering 112, 356-1(1921).— 
The action of Mo in fractional percentages intensifies the excellent qualities of other 
alloy steels supplying in these steels certain qualities without which they are limited in 
their application. In special steels in which Cr, Ni and V play an important part, the 
heat treatment is effective within rather narrow limits of temp. Outside of this small 
range, their high-grade qualities are seriously unpaired. For these steels Mo acts as 
corrective and greatly extends the range within which heat treatment is beneficial. By 
its use, segr^tion is prevented, uniformity of texture is promoted and toughness is 
imparted. Mo increases considerably the tensile strength of C and Ni steels. In 
Cr-Ni steels, probably owing to the formation of double carbides, additional tensile 
strength, hardness and other beneficial qualities are imparted. The penetrative effect 
of heat treatment in large sections is decidedly improved. Mo steels can be subjected 
to aide temp, dianges for both hot working and heal treatment. Mo steel can be 
machined more easily than other steels of equal physical properties. V. O. Houerbsrg 

Three types of alloy sheet steel. III. Horace C. Knbrk Iron Age 108, 725-8 
(1921); cf. C. A. 15, 3607.— Elec, and acetylene welding details and their effect on the 
physical properties are given. Tests were made with chrome-V, Ni-Cr, and 3,5% Ni 
steel. Chrome-V steel was adopted as the most satisfactory. V. O. Hokbrberc 

The magaetie properties of dectrolytic iron. E- Guhuch. Stahl u. Eisen 41, 
1249-64(1921).“ Several samples of electrolytic Fe were examd. for their magnetic 
proptfties both before and after heat treatment. The samples were from the Langbein- 
Pfatthauser works in Leipzig, from the Griesfaeim-Electron chem. works in Bitterfeld 
and from Dr. Franz Fisdier. Repeated annealing or melting in vacua greatly improved 
the magnetic, properties of all the irons. Tim lowest coercive force was obtained with 
Pisdier's Fe, which cm a n neal in g at 1000" gave the previously unreached value of 0.11, 
B for was about 18000 for all the irons. While the initial permeability varied 

fr«n 98 for the Pfanhauser Pc melted in vacua and forged to 400 for doubly refined 
Fe from Griesheim a nn ea l ed at 950". The general conclusions are that electrolytic Fe 
is not the best or most eoononucal for instniments or machines requiring high magnetiz- 
ing foloes but that for work requiring low magnetizing forces as in telephcmy the un- 
treated dectralytic iron is well suited since it combines high initial permeability with 
hidi eke. resistance and hence hAv eddy current losses. R. S. Dean 
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Case hardening and oxidation of ste^ Fbdbkico Giouttl Cfim. Met. Eni. 2$i 
312-13(1021).— Matsubara (C. A. IS, 1683) does not suffidently ex^ain Us mMUPr 
of deducing equil. data in a vessel, of which only a part is heated to the readioa temp, 
to be studied and the rest (about of its length) is cooled by drodating H^O. Also, 
no reference is given to the time required to withdraw the gas contained in the reaction 
chamber, which gas cannot be in a true physical and chem. equil. These pmnts and 
many others in the paper require a complete discussion if the exptl. results are to be 
taken as a sure basis of a new theory in open opposition to the results (d predoos in- 
vestigators. V. O. Homsebqrg 

Microscopic examination of iron and steel. Anon. Chm. Met. Eng. 25, ^71-2 
(1921). — ^Tentative methods for testing Pe and steel, as proposed by a oimniittee 
on metallography, appointed by the Am. Soc. Test. Materials, are given. The location 
of test pieces, method of polishing, methods of etching with the formulas and actkms of 
variom ret^ents are considered. V. O. HokiSRfiBKG 

A metaUographic characteristic for determining the temperature of previous 
annealing of low-carbon steel. P. Oberhopj'Sr. Stahl u. Eisen 41 , 1215-7(1921). — 
In steel with 0.07-0.12% C annealing between Aci and Act produces a diaractenstic 
structure. This structure is essentially the sepn. of the pearlite in halos around the 
ferrite grains, and is due to the soln. of the pearlite in the ferrite above Aci and since 
it does not diffuse rapidly much of the ferrite remains unchanged. Hence on cooling, 
the pearlite seps. as halos at tlie old crystal boimdaries. R. S. Dsak 

Influence of the width of the specimen on the results of tensile tests of mild sted 
and rolled copper. T. Hudson Bearb and Wm. Gordon. Engineering 112 , 389- 
91(1921). — The main object of the expts. was to det. the nature of the influence of the 
width of the specimen upon the apparent strength and ductility of the metal under test. 
Metal of const, thickness was employed in each expt. The thickness of the steel speci- 
mens was K in. with 0.12 to 0.15% C in the first series. In a second series the thickness 
was Vi in. with 0.13% C. The strip!» of C»i were ‘/j in. thick. A table is given to show 
the effect of variation of width of specimen on the yield point, tenacity and mean break- 
ing stress. The width of the test bar appears to have no appreciable influence upon the 
el^tic strength of mild steel or rolled Cu. The tenacity also appears to be but little 
affected. The extension and the reduction of area are considered. The reduction of 
area for the steel bars drops rapidly in value as the ratio of width to thickness is 
increased from 2 to 6, then remains practically const, up to the value of 16 for the ratio. 
Similarly, the reduction for the Vi-in. steel bars drops rapidly between the ratios 2 and 
6, then falls gently but steadily towards the ratio 32. The best curve for the Cu bars 
is a straight line, which has no initial drop. V. 0. HohsrbBRC 

Factors affecting the life of machine-gun barrels. W. Sveshnikoep. Bur. 
Standards, Tech. Papers No. 191, 27 pp.(1921). — The investigation indicates that 
when a machine-gun barrel reaches its life limit its exhaustion is due to a combination 
of the abrasive action of the bullet and abrasion by hot gases, but to a greater degree 
to the former. Expts. with the elec, arc show that the rapid cooling (which is due to 
the large mass of cold metal near the highly heated inner surface of the steel) from 
temps, near the m. p. of the metal produces a martensitic layer. A similar layer is 
produced in the firing of a machine gun, indicating that the temp, conditions, for ^e 
development of martensite can be made by the elec, arc to approcudi those wlndi 
occur in the gun under actual fire. The selective hardening the steel sets up sarbee 
strains, and the surface of the bore is readily cradled on account of the duneffwwutl 
changes of the hardened brittle surface of the steel resulting from su^Nkfi ehan^ges in 
temp, between separate shots. The cracks that (m^^nate at iIT^u^t^KS^.'^e sm^ce 
oftl^ebore are attributable to the method of manuf. of the barrdte. 
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Tb*imMezhibiti<Mi«tl.«ipzi(, F, Mo&se. CA«m. 8, 153-6(1921).-A 
new m dHr$sistmg Fe^Si alloy, **ThennUilid,*" was exhibited by the F. Kntpp Co. Com- 
paratiye 94ir. tests of actd'proof cast Fe and *'tbermisilid'' in 1 : 10 acids at 100* gave 
the flawing comparative kuses in g. : H1SO4. 318:5; HCl, 358:3; in an IS-hr, expt. 
with dil. H«S04 the respective losses were 210:2. J. H. Mookb 

Almnliwnn-ciypec alloys. R. J. Andbuson. 7>a»r. Am. Eledmhem. Soc> 40) 
prqMrint (1921); cf. C. A. 15, 359.*-A review. C. H. Ei^DRtDGB 

Casing alumialum : sine alloys. F. A. LivnxiiOKit. Clitm. Mei. F.ng. 25, 510 
(ICCl).— ‘In melting A1 alloys, plumbago or salamander crucibles (preferably with clay 
linen) should be used. Melting is best carried out in a gas-fired furnace using a mixt. 
of air and gas, which can be adjusted to prevent overheating and subsequent burning 
of the metal No charcoal or carbonaceous covering should be used. The pouring 
temp, baa a very noticeable effect upon the resultant castings. In general, the temp, 
should be as near to the m. p. as possible. The temp, recommended is 650® * 10®. 

V. O. HoMUSBgRG 

The magnesium alloy ^Mectron." S. BscKiNhALH, /. Imt. Metals 1921 (ad- 
vance copy). 2 pp. — The samples examd. contained about 95 Mg, 4.5 Zn and 0.5% 
Cu. They were in the form of rod, probably extruded at a raised temp. Cue sample 
showed evidence of having been subjected to cold heading. The alloys machined well, 
and compared very favorably with Al alloys in tensile properties (allowance being made 
for the much lower sp. gr.), but they were not so ductile in compression. Also iu 
Engineering 112, 641(1921). V. 0. H. 

Decomposition of a cap screw of copper-aiuminium-zinc alloy. 0. Baubr. Z. 
MelaUkunde 12, 129-31(1920). — The cap screw was an alloy with about 5% Cu, 2% AI, 
1% Pb, small amts, of Fe and Sn with the balance Zn. Hxamn. with a low-powered 
microscope showed a bright, cryst. outer zone and a dull gray inner zone. Magnifica- 
tion of 20 Qr showed a definite transition from the sound to the badly dccompd. ma- 
terial. The cap was taken from a boiler and B. believes that the decompn. was due to 
liquid water and contact of the screw with a '‘nobler” metal than Zn. B. concludes 
that Zn-rich alloys must never be used in connection with steam boilers if there is any 
chance of contact of the alloy with condensed steam. Drawings and photomicrographs 
are given. R, s. Williams 

A discussion of thermo-electricity in alloys forming solid solutions. G. Bokblius. 
Z. Metaliitunde 11, 169-79(1919). — Coud. measurements have shown characteristic 
curves for various alloy types and it was thought that thermo-elec, relations might be 
sinular. This was found not to be true and in an attempt to discover such relationships 
as exist B. has compiled published data 00 thcrmo-clcc. effects, the Peltier and the 
Thomsmi heat effects. The curves plotted from these data indicate a marked similarity 
in the curves (A metall in the same natural group of elements but no general similarity 
in sdid solus. B. believer that breaks in these curves suggest definite at. configuration 
in certain solid solns., indicating the existence of compds. in soln. The most probable 
compds. are AuPd, AgjPdi and CujNi* (constantan). R. S. Williams 

New expsrlMices with light metal alloys in high speed motors, von Sslvb. Z. 
MeUillkmtde 13, 316-8(1921). — S. discusses the su^essful use of Al alloys in many motor 
and aiiplsae parta. Bxpts. were made with Mg alloys because of their lighter wt. 
Whale tli^ were found practk^le from an engineering standpoint, they are less re- 
sistant to heat than the Al alloys and their durabilit)* has not yet been detd. In addi- 
tion to cast alh^ pistons, S. has made pistons by a drawing operation similar to that 
used M malrin g cartridge cases, producing {Hstmis lighter in wt., stronger an d more 
ductue than the cast alloys. r, g, 

CasthBg d brass ingots. R. Gsndbrs. /. Inst. Metals 1921 (advance copy) No. 3, 
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4 pp.; Engimerini 112, 452(192l).~Iii expts. that were carried out to mlrdmlte the 
occurrence of non-metallic inclusions, the first step taken to adopt a form of togot 
the length of which was not great in proportioa to the cross-secttonal area. IThe ingots 
made were 3 in. square and 30 in. in length. Steel-making practice was followed in 
introducing a hot sinking head or "dozzle.'* The doazle (a short fireclay ^ve) is 
heated to the melting furnace temp, and inserted in the top of the mold, resting on a 
small ledge. A sketch is given of the arrangement. The molten brass is poured through 
the dozzle, which is filled to the top. No |Mpe is formed in the ingot proper, the metal 
in the dozzle remaining quite fluid and sinking gradually, with level surface, to feed the 
contraction of the ingot below. Additions of metal may be made at any time to the 
metal in the dozzle without risk of introducing defects into the ingot, any dross rising 
to the top of the still fiuid head. The dozzle is an automatic feeder and there is no 
need to discard any of the top end of the ingot beyond the metal that has finally solidi- 
fied in the dozzle. Central shrinkage cavities were avoided by regulating the rate of 
pouring so that the ingot, when just completely poured, had a fair temp, gradient 
from bottom to top. This necessitated a rate of pouring much below that for the normal 
foundry practice, and where 2 ingots wem poured from 1 pot the cooling in the cnidble 
of the metal for the second ingot was appreciable. This difficulty was overcome by 
using tapered molds and thus greater certainty as to sound ingots was procured. 

V. O. Howskbskc 

Aluminium die-castings. F. A. Livermorb. Chem. Met. Eng.2$tG&i{lQ2l). — A1 
die-castings not exceeding 1 in. in any direction can be cast with an accuracy of 0.0005' 
in., the resultant castings possessing smooth surfaces, which can be polished without 
intermediate machining. Cr-V steel is generally used to die-cast Al, although in some 
cases cast-Fe dies are used for castings of simple design. The proper venting and gating 
of the dies are very important. The solvent action of the alloy on the Fe contg. pot 
and the die must not be too great. Overheated Al dissolves Fe very rapidly. The 
elongation of the metal is of vital importance in detg. the die-casting properties of an 
alloy. The Zn-base alloys are not suitable for casting in metal molds, for they absorb 
Fe from the molds and show a striking tendency to red-shortness. An alloy of 92 Al, 
7 Cu and I per cent Mn gives very good results for die-casting under pressure. Con- 
sideration is given to the die-casting opemtlon, together with a discussion as to the 
proper temps, to be used and the manner of manipulation. V. 0. HousrbSRG 

Electrolytic corrosion of thallium-lead aUo3r8. Coun O. Fink and Charles H. 
Eloridgb. Trans. Am. Ekcirochem. Soc. 40, preprint(1921). — Several series of aUoys 
with Pb -f T1 as base were investigated as to resistance to corrosion and mechanical 
properties. The alloys were cast into anodes and submitted to electrolytic corrosion 
in an acid CuSOi soln. contg. both HCl and HNOs. T1 is one of the few metals ^riiose 
lower oxide is more stable than the higher oxide; another distinctive feature (rf Tl is 
that when alloyed with Pb the fusion curve rises decidedly ‘above that of either con- 
stituent, whereas the m. p. of most other binary Pb alloys is lower than that of at least 
one of the constituents. A minimum anodic corrosion loss of 1.2 lbs. per 100 lbs. of Cu 
deposited at the cathode resulted with a Pb anode contg. 10% Tl, 30% Sn, balance Pb, 
as against 65 lbs. loss for ordinary Pb anodes. In general, it was found that Pb-edloy 
anodes with high m. ps. are more resistant to corrosion. The low corrosioo losses are 
largely due to a very dense, adherent, protective film formed during the very first stages 
of electrolytic corrosion. C. G. F. 

Corrosion of condenser tubes. O. Laschb. Z. MetcUkunde 12, 160-78(1930).-- 
L. believes that ordinary chem. corrosion, wearing away of the tube by sand in the ^ater 
or erosion due to the too rapid passage of steam may be carily d^ected and prevented. 
His work, which is in the nature of a preliminary report of the Gennan Corrosion Com- 
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iBHtee> deals with the more obscure causes of corrosion: (1) Stray cuirenta are a very 
frequent and difficultly cMitrolled cause of corrosion. (2) Local pitting or dezincifying 
is anothtf emnmon phenmnenon due to the formation of local galvanic cells owing to 
the existence of impurities in the metal or an original duplex structure. Section 3 
the paper deals in some detail with the Cumberland process of protection by means 
of an imposed current from an external source and with other methods of elec, protcc- 
tkm. Photomicrographs, drawings and diagrams are given. R. S. Williams 

Rust preveotioa by slushing. H. Styri. Trans. Am. EUcIrochem. Soc. 40* preprint 
(1921). — Description of a series of tests carried out at the S. K. F. Research Lab.. 
Philadelphia, on the prevention of rusting of steel ball-bearings after covering with a 
slushing grease. Great cleanliness was required before slushing; this was best ob- 
tained by thorougly cleaning of the steel parts by an aq. soln., preferably by an oil 
emulsion which leaves a thin oil iilm for a short time. C. H. Uldridgr 

Hyde wdding process. Anoh. Eftgintering 112, 338-9(1921). — This process 
consists essentially in uniting the surfaces by means of molten Cu. It differs from braz- 
ing in the fact that the Cu impregnates the masses of the metal to be joined and unites 
them in such a way that they cannot again be sepd. by heat. The method is usually 
carried out simply by placing together the pitets to be joined with a small piece of Cu 
wire or strip adjacent to but not between the joint and then raising the whole to the m. p. 
of Cu while surrounded by an atm. of H. A further discussion, supplemented by 
photomicrographs, is given. V. 0. IIomhrbero 

Chloridizing ores and recovery of their metal values. H. A. Ashcroft. U. S. 
1,388,086, Aug. 16. Ores such as Pb or Zn concentrates are treated with a melt of 
MgCU, CaCIi, RCl or NaCl, to convert metal of the ore into chloride and the metal of 
the Utter is pptd. by the action of an alloy of heavy and light metals such as Pb or Zn 
and Mg which are electrolytically regenerated. 

Preventing rusting of iron or steel. L. S. Chadwick and M. Rbssk. U. S. 
1,388,325, Aug. 23. Fe or steel surfaces arc rendered resistant to oxidation by treating 
them with a soln. formed of Cu phosphates or other phosphates of metals less basic than 
Fe. 

Cleaning motali. J. H. Gr.^vbll. U. S. 1,387,645, Aug. 1C. Fe and steel or 
simiUr metals are cleaned by subjection to the action of an etching acid such as HiPO* 
in the presence of C«H| whidi serves to remove oil from the metal. Ale. or acetone 
also may be used. 

Shaking apparatus for bag metallargical fume filters. J. E. Pbdb^n. U. S. 
1,388,294, Aug. 23. 

AnnetUng acid-pkkled articles. F. A. Mebhan. U. S. 1,388,188, Aug. 23. 
Acfd-iddded articles, of metal ^ich are carried on metal supports during annealing 
are supplied with add-neutralizing material such as whitewash which is applied as a 
coating to the supports'. This treatment serves to prevent corrosive action from 
residual add or fumes. 

Mdd for ingots or other heavy steel eastings. R. Villacb. U. S. 1.388,534, 
Aug. 23. The feeder head of the mold is provided with a renewable refractory lining. 

Vanadhim steel for tools. P. A. B. AjunraoNG. U. S. 1,388,157, Aug. 23. Im- 
pact ior hot work are made of air-hardening alloy steel oontg. C 0.30-0.60, Mn 
0.30-1.00, Cr 1.00-1.75, Ni and the greater part of the remainder Fe. 

Casting steel ingots. P. E. McKbnna. U. S. 1,387,792, Aug. 16. Crudble 
sted ingota axe formed by teeming metal to fill the ingot mold, adding neutral fluxing 
maigtial sudi as anhyd. borax before complete scflidificaticm of the metal and then teem- 
ing a second portton of like metal providing a sink head united with the first metal by 
the ac^m of the flux. This serves to prevent "pipes” in the metal. 
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Alummiom^ttlicoo iUoj. A. Pacz. U. S. 1.387.900. Aug. 16. As tStay ffom 
which machinable castings (suitable for use as intcnal-combustioii engine parts) maf 
be formed is comptaed of Si 8-20% and A1 about 93-80%. SnuU eunts. of other am- 
stituents inay be present, such as are found in com. Si. The aBoy has a sp. gr^ of kas 

than 2.7. 

Nickel-zirconiuin alk^* N. Pbtuiot. U. S. 1.387.663, Aug. 16. In forming 
an alloy of Ni and Zr, Ni is melted in an elec, furnace and Zr is then combined with the 
Ni by adding ZrOi and Al. 


10— ORGANIC CHEMISTRY 


CHAS. A. &OUTU.BR 

A partial synthesis of homodncholoipon and some cyclopentane trione derivatives. 
Ebnst Koenigs aioi Walter Ottmann. Ser. MB, 1343-50(1921). — K. and 0. suc- 
ceeded some time ago in synthesizing homocincholoipon (A) from d-coUidinc (B) (which 
they prepd. by distg. cinchonine with KOH) but delayed publishing their results in the 
hope of being able to synthesize B also and thus getting around the tedious method of 
prepg. it and obtaining it in larger amts. This they have not been able to do. In the 
present paper they describe some compds. which they obtained in their efforts to carry 
out the synthesis. When 25 g. B is cautiously treated with 0.5 g. ZnClj and 30 g. dhJoral, 
heated on the HiO bath to dissolve the cryst. mass which seps. (probably a polymer- 
ization product of the chloral) and allowed to stand 5 days at 35^ and the resulting dark 
brown, thick sinipy oil is freed from most of the chloral and B by vigorously kneading 
with a little EtiO, then extd. with 5% HCl, boiled with charcoal, treated with soda, 
repeatedly extd. with EtiO and evapd. there is obtained 12 g. chloraleolUdine 
fi’hydroxy’y,y,y’iriekloropropylpyridine) (C), 6-eonicred tables from ale., m. 137*. eaaUy 
sol in dil. mineral acids; hydmhlcrid^, rhombic tables, m. 105®; chhrotumiic, long 
yellow tables from coned. HCl, m. 173®. Heated 2 hrs at 60® with ak. KOH, Altered, 
coned, in vacuo at the lowest possible temp., taken up m a little HsO and treated with 
a slight excess of 50% AcOH, 4 g. C gives 1.8 g. 0 ‘\&'~ethyl‘y*~pyridyl]acryiie acid 
fine needles from ale., m. 247*. easily sol. in dil. mineral acids, instantly decolorizes 
alk. KMnO^ and Br water; hydrochloride, me/dks, m. 176®; chloroaurate, narrow 3rcUow 
prisms, m. 202®, Treated in the least possible amt. of CHCJj coatming a little AcOH 
with 1 g. Br 1 g. of D gives a,ff-dibrom(hfi-\0'-ethyl-y'-pyridyl]propionic add, cryst. 
powder from’MesCO, m, 148®. D (I g.) in 250 cc. hot AmOH quickly treated With 
10 g. Na, then, when the reaction is ended, with somewhat less than the calcd. amt. 
of HCl, freed from the AmOH (together with the bases fonned by decompo.) with 
steam, stroi^ly acidified with HCl, again distd. with steam, evapd. iw vacw, extd. with 
much hot ale., filtered from the NaCl, again evapd. in vacuo, boiled 16 min. with dil. 
HCl to decomp, any ester fonned, decolorized with a little charcoal and coned, giy^ 
A JiCl, converted into the chloroaurate ( 1 .4 g.), yellow leaflets, m. 178®, whidi, treated 
in much HiO 3 hrs. vrith HtS, then shaken 2 hrs., filtered, evapd. in vacuo, freed ItMa the 
HCl with AgiCOi and coned, in a desiccator yields the free A, needles, m. 226*; the 
diXy ester hydrochloride gives a yellow cryst. chloroaurate, m. 123®. MeCO^ (20g.) 
and 34 g. (COiEt)j treated in ice with 5.4 g. Na in 60 cc. ale., then at once again wiUi 
the same amts, of (COiEt)f and NaOEt, heated 10 nuu. on the HsO bath, 'freed from 
the Na by pptg. with HCl gas, coned, in vacuo to about 100 cc. and allowed tordryst. 
in a desiccator give 42 g. ethyl ' 3 'eihyl-i. 24 - 0 ciopcntanetriono’$-oxakie, stout jkBow 
prisms, m. 120-1®, sol. in alkalies with dark red color, hydredyzed by hoiKng lO ipin. 
with 5 N Ha to the free add, yellow needles, m. 185®, which, boiled 1 hr. under nndlux 
witi coned. HCl gives 80% of 3 -dhyl-i, 2 , 4 <y€lopeHtandTione, fine needles with 2 HjO, 
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m. W and (anhydioiu) solteiu 68^ m, 173\ (fOBminc), U hyfroicopic, easily 
mL iftaq. alkalies; annKwraiiK, from 1 g. of the triooe in 10 oc. HaO, 0.4 g. NHiOU.HCl 
and 7 CG. of A' NaOH, fine needles fnfin HiO, m. 140°. Crm. A. Rodiusb 

Ead a etio n of dihjdfothebainone. Editond Sravna amo Sigdio Sisbikt. Univ. 
FnudJurt a. M. Ber. MB, Ifil9-3I(I921).— When 20 g. dihydrothebainone (I), 
dtdained by the catalytic hydrogenation of thebaine (C. A. IS, 1317), in 300 cc. 5 iV 
HaSOt is electrolyzed at HiO-cooled Pb electrodes (Tatel, Ber. 33, 2209(1900)) witli 
12 V, and 3-10 amp. per sq. dm. until the ppt. produced by caustic alkalies is insol. 
in the latter, then filtered and pptd. with excess of NaOH there is obtained about 70% 
of a compd. in which the CO group of I has been reduced to CHOH and the HO group 
replaced by H and which is desigruted dikydrotkebacodine (A); it seps. from EtOH*HtO 
in a cryst. meal of prisnuitic columns with 0.5 HiO, m. 149°. Hydroiodide, needles, 
m. 151-2*. Metkiodide, scales, 2 g. of which, boiled with 1 : 1 KOH until a brown oil 
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seps., yields a det-N-metkyldikydrotkebacodine (H or HI), needles from EtOH-H.O, 
m. 147-50°, which with excess of Mel forms a metkiodide showing no tendency to cryst. 
and yielding on long hoiling with 1:1 KOH much NMe, and a compound, probably 
IV, needles from dil. AcOH, ra. 109-10°. When 12 g, A in 75 cc. dry CHCl, is slowly 
added to 3 g. PCU in cold CHCl,, allowed to stand 2 hrs., boiled under a reflux until 
no more HCl is evolved (usually about 2 hrs.), poured into 0.5 1. dry Et,0 (which pro- 
duces an amorphous, exceedingly voluminous ppt.), filtered and heated on the Hd3 
bath with ennod. soda until the oil sepg. at first becomes cryst. there is obtained chloro- 
dOeydrotk^ncodide (B) (A in which the HO of the CHOH group is replaced by Cl), 
columns from ale., m! 132°; metkiodide, m. 240-1 ° (decompn ). When 2.6 g. B rubhed 
to a thin paste with 3 oc.^ibs. ak. is treated with a few pieces of Na, boiled a short time 
after the reaction has ceased, then, when all the Na has dissolved, treated hot, drop by 
drop, with H,0 until a faint turbidity appears, there is obtained desoxydihydrothebaeodine 
(C) (B in which the Q is replaced by H), golden yellow leaflets from EtOH-Hrf), sinters 
137-8°, nL 146°;kyifros«f<de, elongated coluiniisfromH,0, sinters 250°, deoomps. 252°; 
me tkiodide, stout rhombic columns from HA sinters 264°, m. 266-7°, 2 g. of which, 
in 10 cc. HA, boiled with 1:1 KOH until the pptd. oil is yellow-brown, gives 1.5 g. 
dee-N-mthyldesoxydikydrolkehacodine (Q or HI with H instead of HO), columns with 
1 EtOH fromEtOH-HA, m, 132-3 *; metkiodide, oil from HA, solidifies on long standing 
and ad^tkm 1-2 drops ale., m 261-2° and on boiling with KOH gives NMe, and a 
comfoimd (IV with H instead of Q), m. 98-9°, insol, m alkalies. The alk. filtrates 
from the original ppts. of A, whra extd. with CHCl,. dried with NarSO* evapd., taken 
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up in ale., treated with coned. HG in abs. ale. and then with dry BttO to indict tur< 
bidity give the hydmklcride, columns, decomps. 268^ (20 g. ffx)m 500 g. tbebiUne), of 
dihydrolkebainol (I with the CO group reduced to CHOH but the phenol H6 group 
still intact), columns with 0.5 HjO from EtOH-HjO, sinters 138®, decomps. 1^*, easily 
so!, in caustic alkalies, repptd. unchanged by NH4CI. Hydroiodide. — Methiodide, 
long 6-sided columns from ale., m, 280®, gives with boiling KOH the potassiim soli, 
oil solidifying on cooling, of des-N-metkyldihydrothebainol-, the free base sepa. from 
the aq. soln. of the salt on treatment with COi as fine oil droplets decompd. by atm. 
O but giving a hydroiodide, stout 6-sided columns from HtO, m. 179^®, and a melhiO’ 
dide, elongated columns from 96% ale., m. 281-2°, which with boiling KOH evolves 
NMei hut the N-free decompn. product could not be obtained cryst.; methyl ether, from 
the base in dil. KOH shaken with MetS04. quadratic leaflets from ale., sinters 181®, 
ra. 186°, lorms ameihiodide, felted rodlets from HjO, m. 284-5°. C. A. Rouili,ER. 

Synthesis of oxtzlnes and thiazines of the naphthalene series. X. Zdekka 
LudwiG'Shmbuc. Rev. chim. 3-6, 23-5, iQ-2{l92i).~y,i2‘Napkthopit€noxasine 
(^.flt-form) has been prepd. by condensing l-amino-)9-naphthol with o-aminophenol, 
and has been identified as the by-product which is formed in the prepn. of a,/9-napbtho* 
phenoxazine from l,2-CioH((OH)2 and o-aminophenol. Both isomerides possess the 
property of passing into oxonium salts when subjected to the action of oxidizing agents 
in acid sola., and in this respect they resemble the corresponding thiazones, d,a- and 
A,3-naphthophenothiazines (obtained by the action of S on the corresponding anilino- 
naphthaienes), which in similar circumstances yield thioniiun salts. In all 4 cases 2 
scries of salts are formed, in one of which the org. residue occurs as a univalent and in 
the other as a bivalent ion, The univalent salts are yellow or red, and the bivalent 
salts blue or violet. When d.a-naphthophenoxazine is oxidized in ale. or AcOH by 
FeCl}, .vd,or-naphthophenoxazone is obtained; similarly, 
d.a-napbthophenothiazioe on oxidation yields the corres- 
ponding thiazone. The a.j^-derivs. do not exhibit this prop* 
erty. If the oxidation of d,«'naphlhophenoxazine is con- 
ducted in the presence of an aniline salt the product is the 
corresponding ff,a~7taphthophenoxasine~s-anil (I). At least 
two uitro dcrivs. are formed when |5,ar-naphthophcnothiazine 
is nitrated. One of these, a nilrosuJfoxide, may be directly 
crystd. from the crude nitration product. The other is apparently a dinitro dertva' 
tive, since on reducing the crude product with SnCb and HCl and oxidizing the pptd. 

stannochloride by means of FeCb there is obtained a diaminonapk” 
tkopkenothiazonium chloride. 0,a-Naphthcphenoxatine (II), prepd. by 
heating at 260 “ 2,l-CioHB(OH)NHt.HG with o^aminophenol, forms 
lustrous yellow plates, m. 100® (decomp., 107®) in a sealed tube 
filled vdth CO*. It can be sublimed. ^The ale. soln. shows 
an intense green fluorescence. The pale blue soln. in H1SO4 is 
colored intensely blue by a trace of HjO*, the color being dianged 
to red by addition of ice water. J. C. S. 

Dihydrothebaltte, dlhydrothebaisone end difaydrodiebiinol. A. SsitA, with 
F. F. Nord, J. KbichErT and P. Stokart Univ. Freiburg 1. Br. Ber. 54B, 1560-4 
(1921); cf. Freund and Speyer, C. A. 15, 1317. — P. and S.'s dihydrothebame was ob- 
tained in 1913 (Nord, Diss. Karlsruhe 1913) by shaking 10 g. thebaine-HCI in Hrf) 
with 20 cc. colloidal Fd soln. (0.04 g. Pd) and H tmder 1 atm. excess pressiire f<H 30 
rain.; it seps. from AcOEt in crystals with jajp —266.86® (C«H»^ and ftwms only pne 
methiodide, needles from ale., m. 257®. Add cUraie, Ci»H}iOioN, crystals from CtHc- 
EtOH, decomps. 88-90®. When 33 g. thebaine-HCI in 150 cc. colloida] Pt sols. (1 g. 
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Pt) is shaken with H under 3 atm. excess pressure it absorbs the calcd. amt. of H (4.8 1.) 
in 1.5 hrs. and another 1-5 1. in 2 hrs. longer and there is formed, together with the alkali- 
insol. tetrahydrothebaine. m. 143-4*. an alkali-sol. base m. 150-3® yielding an oxime 
m. 250®. This base, dihydrothehainone, is the sole product when 10 g. fhehaine in 
twice the calcd, amt. of AcOH is shaken with 25 cc. PdChsoIn. (0.15g. Pd) and H under 
3 atm. pressure; regenerated from either the HCl salt or the oxime and recrystd. to 
const, ro. p.. it m. 137-8® (P. and S. give 150-1®). folo -80.12® (ale.); methiodidc 
ni. 116* (F. and S.. 150®); F. and S.'s base was a mixt. of dihydrothebainone with a 
base richer in H, as indicated by their analytical results (70.82-71.17% C instead of 
71.7%) and by the fact that the crude base, m. 150-3®, when not purified through the 
HCl salt or oxime, gives, together with the methiodide m. 1 16®, a small amt. of another 
higher melting methiodide. This base richer in H, dihydroihfbainol, is obtained by 
shaking 5 g. dihydrothehainone in 150 cc. HiO and 40 cc. coned. HCl with 40 cc. HjPtCl* 
soln. (1 g. Pt) and H under 3 atra. excess pressure for *K) min., making alk. with NH«OH 
and extg. repeatedly with EtiO; it seps. from AcOEt in fine needles, m. 165", 

—3/^.5’* (ale.) ; methioduir, m. bispkfnylurelhan, m. 175®. Chas. A. RouillBR 
Recent advances in science — Organic chemistry. O. L. Brady. Uuiv. lx>ndon. 
Set. Progress 16 , 195-8(1921); cf. C A. 15 , 3271.— Review devoted to new types of 
isomerism and to org. eompds. of As. Josbph S. Hbpburn 

Pseudo-bases. III. Dialkylamioomethyl alkyl ethers snd sulfides. C. M. 
McLbod and Gertruds M. Robinson. Univ. Liverpool J. Chem. Soc. 119 , 1470-6 
(1921); cf, C. A. 12, Ul.— The aminomethyl ale derivs. which result from HCHO and 
sec. bases condense with ales, and mercaptans, yielding ethers and thioethers. They 
are mobile oils, distg without decompn., and rapidly hydrolyzing with dil. HCl. In 
prepg. these, the sec. amine was gradually added to the aq, 35% HCHO with cooling, 
the ale., glycol or mercaptan added in 1 portion and the soln. satd. with KjCOi. Di‘ 
ethylaminomethyl ethyl ether, EtjNCHjOEt, from 55 g. EttNH, 85 g. HCHO and 46 g. 
EtOHin37-g. yield, b:<o 136®. Propyl ether.hy usingi^X g. PrOH (yield 58 g,), b.l52-5°. 
Isobutyl ether, by using 74 g. iso-BuOH, in 67-g. yield, b;«o 165*. Isoamyl ether, by using 
88 g. iso-AmOH, in 91-g. yield, 671# 186*. Di{dielhyhiminomeihyl] irimethykne ether, 
from 20 g. EtjNH, 23 g. HCHO and 9.5 CHj(CH,OH)* in 28,3-g. yield, b,* 14H®. 
Trildiethylaminomelhyl] glyceryl ether, CiiH«iOiNj, prepd, by gradually treating a mixt. 
of 12 g. CjHi(OH)i, 22 g. EtjNH and KjCOi cooled in ice with 'JO g. HCHO. KjCOj 
being added to maintain a satd. soln., b» 162®. s~Ethoxymelhylpiperidine, C»HjtON, 
prepd. by adding 20 g. HCHO to a mixt. of 20 g. CtHioN and 45 g. EtOH, bnn 176-8®, 
s-Isobuioxy derivative, biio 203®. Piethyhminomethyl ethyl sulfide, from 7 g. Et»NH. 
10.6 g. HCHO and 7.7 g. EtSH, in 9-g. yield, bti* 174-5®. Isopropyl derivative, btfio 
185®. 0-DiethyUiminopropiophenone, BzCHjCHjNEtj, prepd. by boiling 12 g. BzMe 
and 16 g. EtjNCHjOCHjCHMej in 50 cc. iso-BuOH for 1 hr., oily. Pierate, triangular 
raicroprisms, m. 164*. Cklvroplatinate, pale brown microncedlcs. 2 , 4 -Dinitro-ii~ 
dictkylaminoelkylbenzene, (OiN)iC|H|CHiCHiNEl7, from 11 g. MeC#Hi(NOi)* and II 
g. EtjNCHtO(CHj):CHMe7, in 30 cc. iso-AraOH; pierate, prisms, m. 164". Chloro- 
platiitate, ytUow nctdles. C. J. WfiST 

Catalytic setting of allyl alcohol: aetkm of various oxides, Paul Sabatibb and 
Bonasukb Kubota. Compl. rend. 173 , 212-6(1921;. — Blue oxide of W, prepd. by 
redudflg WOt (obtained by pp^. (NH4)jW04 with HNOi. washing and dehydrating 
below 400") with H at 350® was the most active catalyst of the oxides investigated. 
At 350® there was a regular evolution of gas of d. 1 34 consisting of CiH« 73 . 5, C1H4 
10, CO» 3, and CO 13% by vcl. 2 vds. HjO are formed to 1 of supernatant liquor 
comasting of CJ4*OH (A), HiO, CH,;CHCHO (B), MeCH*CHO (C), and a small 
vol. of higher ussatd. aldehydes. A considerable amt. of voluminous C is deposited 
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of the type I- Similarly, the Priedel and Crafts reaction can best be explained on the 
assumption of the intermediate formation of complexes m which A1 functions with a 
coerdination number of 4 . 

MetCMa 
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Chas. a. RonnxBs 

Tnnsformatioa of acids and their derivatiTes into aldehydes. A. Maiiab. Tou* 
louse. CcMUchouc Sf gitUa-percha 18» 10793-6(1931). — A description of the work of 
Sabatier, de Ckidon. Rosenmund, Zetache and M. on the reduction of aliphatic adds 
and add anhydrides, and of aliphatic and aromatic acid chlorides to their corresponding 
aldehydes by TiOj, Ni, Pd and similar catalyzers. No new research is reported. 

C. C. Davis 

Labile nature of the halogen atoms in substituted nitromethanes. A. R. Macbbth 
AND D. D. Pratt. Uiuv. St. Andrews. J. Chem. Soc. 119, 1356-61(1921).— In the 
case of most substituted nitromethanes, the reaction with alk. NtHi is quant, and may be 
used to estimate the amt. of the different NO} compds. in soln. Two mols. C(NO))}Cl 
react to give 2 (NOj)*CK, 2 KCl, Ni and 4 HiO. Thus, the Cl atom is labile. C(NOi)s- 
Br decompd. N«H 4 in the same way. In neither case is there a reduction of NCb to NHs. 
The same reaction takes place with CBrifNO*)*, CCUNO* and PhCBr(NO*)i, but not 
with CHjBrNOi. The results indicate that the presence of the NO> group in the halogen 
derivs. of CH 4 renders the halogen atom more labile than it is in the case of the alkyl 
halides. The effect is more pronounced when Kveral NO: groups are present, since 
(NOi)iCBr} and (NO])iCBr part with their Br in the cold, whereas BrCHxNO: is only 
broken down on heating. The presence of other electronegative groups enhances 
the effects of the NOi groups. A certain parallel may be drawn between the behaviot 
of the poly'NOi aliphatic compds. and the poly-NOi aromatic compds., especially 
those in which the o«;^inffuence of the NO: groups exists ; in neither case does reduction 
of the NOi group to an NH: group oexmr, but in both replacements take place. The 
effect of the NOj group in Increasing the lability of halogens in the aliphatic series 
becomes more marked when the action of N 1 H 4 on such substances is contrasted with 
the negative results obtained in the case of other halogen derive C. J. Wbst 

Cdbrations produced by substituted nitroforms. Hugh Graham and A. K. ' 
Macbbth. Univ. St. Andrews and Queen's Univ, /. Chem. Soc. 119, 1362-8(1921); 
cf. C. A. 9t 612, 1037. — A spectroscopic examn. has been made of BTC(NO}) 4 and CIC- 
(NOi)i, as well as BrtC(NOi)i in ale., and tn the presence of different influencing sub- 
stances, such as piperidine, MeNHj, carvene, EtiS, EtSH, (CHi) 4 S. The 1st 2 in CHQi 
and ale. show general absorption only. The form of the curve indicates that in ale. 
BrC(NOi)t exists in part in the od-form. The Cl compd. does not show the same de- 
gree of tautomeruation. Piperidine produces a pronounced yellow color and diifts 
the bands from the region of X2800-'3000 to A2800. These colors are probably due to 
the brealolown of these substances to the piperidine and other salts of CH(NOi)i ’iriudfl 
have th^ coiyugated od-structure. The colors with BriCfNO})i are very faint, whidi 
may be expired by its slow reduction. C. J. Wbst 
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Tk« retetka of tturiiio vitk o-a^thyt itocyaaAto. C. A. Schmidt. Univ. 
California. Proc. Soc. Expti. Bioi. Med. 18, 204-5(1921).— Taurine. Hke the NH, car- 
boxylic acids, reacts with o-CitHr^^CS to yield the corresponding hydantoir add. 
The Ba salt of a-naphthylureidoethylsulfonic acid was prcpd. by a method described. 

V. C. Myers 

QuantitatiTo studies of the action of amino adds on sugars, h. GrOnhut and 
J. WSBBR- Deut. Porschungsanstalt l^ebensmittelchemie, MUnchen. Biocktm. Z. 121, 
109-19(1921). — When 0 006 g.-inol. of an NH, acid and a like amt. of sugar are dis- 
solved in 200 cc. COrfree H,0 and the reaction process after evapn. is studied by 
means of the formol titration, polariscupe and Fehling reduction test, it is found that 
the reaction capacity decreases with increasing mol. wt. The reaction of glycocoll, 
alanine, leucine, aspartic acid and glutamic acid with various mono* and disaccharides 
was studied. Glutamic acid, ot the NH, compds., and a pentose (/-arabinose), of the 
sugars, are the roost reactive. The study as a whole indicates a wide difference in 
the interaction of the various compds. used. No tables are given. K. S. Hammett 

Condensation of chloroacetlc ester with magnesium in the presence of acetic ester. 
Marcel Sommelet and J. F. Hamel. SuU. see. chim. 29, .'yl5-.'>3(]921).— In lUiO. 
PhH, or CHCU, aCH,CO,EtCA) and Mg activated with HgCI, give only ClCHiCOCH,- 
COiEt(B). according to the scheme; A + ClMgCH,CO,Kl — ►ClCH,C(OMgCl)- 
(OEt)CH,CO,Et — ► B, but in the presence of KiOAc the chief product is AcCHjCO,- 
Et(C). While this may be interpreted; AcOEt -f ClMgCH,CO,Et-T> MeC(OMgCl)- 
(OEt)CH,COtEt — ►C, it is also possible that the EtOAc does not enter Into the re- 
action and that C is formed by the action of H,0 on ClMgCH,COCH,CO,Et. It was 
attempted to settle this question by using Et isovalerate, but only minute amounts of 
a d'ketonic ester bu 104-6*^ could be obtained. Next, the action of BzCl was investi- 
gated; 62 g. A, 88 g. EtOAc, and 12 g. Mg were condensed in EtjO, cooled, and treated 
drop by drop with BzCl, finally heating 2 brs. on the H,0 bath. After pouring on ice, 
acidifying with HtS 04 , and extg. with £tiO, the Et,0 is washed with 10% aq. KHCO, 
to remove BzOH, dried, coned, and fractionated in vacuo. The 1st fraction consists of 
BzOEt, formed as follows: MeC(OMgCI)(OEl)CH,CO,Et -f BzO — ►BzOEt -f 
C + MgClj. The higher boiling fractions consist of mixts. of 2 d-kctonic esters which 
were sepd. (not in every trial) by conversion into the Cu derivs. with satd. aq. Cu(OAc)t 
and fractionating from PhH. The more sol. is yellow-green, m. 172^ and is identical 
with the Cu deriv. of BzCHiCOiEt (D), which is formed as follows: BzCI + ClMgCH,- 
COiEt — ►D -f- MgCl*. The second Cu deriv, is blue, m. 224®, and corresponds to 
that of AcBzCHCO,Et(E), whose formation would be due to the presence of the deriv. 
AcCH(MgCl}COtEt. It is, therefore, cemdud^ that the EtOAc actually enters into 
the reaction; otherwise BzCH,COCH,CO,Bt would have been observed. £ was also 
prepd. according to the method of Bouveault and Bongert {Bull. soc. chim. [3] 27, 
1044(1902)): 32 5 g. are added to 175 g. Et,0 and 6 g. Na wire, and when soln. is 
complete, the calcd. amt. of BzCl, in small portions with shaking. After heating on 
the HsO bath uatH a test portion treated with water no longer reacts acid to litmus, 
decoapn. with H,0, and extn. with Et,0, the C-Bz deriv. is extd. by the slow addition 
of 8% NaOH, set free with dil. HCl. freed from the accompanying BzOH by taking up 
in BtfO and shaking out with 10% NasCOi, and fractionated. C passes over first, 
then S, bi* 160-70*. M. Heidbi^bbrgbr 

CofideuatMMi td ostan with eaten of cr-bromo acids in the presence xinc. Bthyl 
r-etboiyMetoaeetate. Mahcel Sohmelet. BvU. soc. chim. 29, 553-05(1921) ; cf. C. A . 
6^1d03;al9Ojohnsoaeraf., C. A.7,2224;8,3295;10,2732; Fosse and Uude, C. A. 15, 
3S7Z.—A more extended dbeusaon b given than in the prriiminary articles. New 
obeerrations are: EtOCHAi^OCH,COjEt. d*/ 1.047. forms a pHenylpyratolone, 
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EtOCH,C:N.NFh.CO.CHiwb«a heated 4 his. at lOO" with PhNHNH.ia aba. ak.. 

I 1 ■ 

m. 82-3°. EtOCH,COCH(CH,Ph)CO«Bt. dV 1-.073, aapond. with ale. KOH, gives 
PhCH,CH,COCHrf)Et, d‘; 1.017. purified through the bisulfite compd. BrCHiOWSt 
reacts similarly with MeOCH,CO^t (A). Ko-BuOCH,CO>Et (B), and PhOCftCOiE 
(C), forming ^-ketonic esters charactemed by tbeir C4>pper dmoatwes: that from A 
forms green needles from C«Hi; that from B crystals from aq. ale., m. 96^; that fimn 
C seps. as green crystals from C«Hr-petr. ethers m. 16-23 ^ M. HBiDBi3BKGnt 
Passage from guaoidine to cyanamide and from diguanide to dl^anodiaaiUe. 
Guido Pbi4.i2Zari. AUi accad. Lincei 30, 1, 171-5(1921). — By the addition of 
NH(OH (1 mol.), cyanamide is converted into guanidine and dicyano(Uamide into 
diguanide. The only known reaction occurring in the opposite sense is the transfonna* 
tion of 0 ‘phenylenediguanide into ^-cyano<o-phenyleneguanidine by treatment inth 
HNOi (C. A. 15, 1533). This treatment has now been extended to other compd^., 
and it is found that HNO] converts diguanide into cyanoguanidine or dk^mo^anudes 
NH[C(:NH}NHili + HNOi = NHiC(:NH)NHCN + Nt + 2HiO, and guanidine 
similarly yields a small proportion of cyanimlde. Although the NH« is liberated as 
N and water, which are the decompn. products of NH 4 NOa. there are indications that 
the HNOi does not directly detach a mol. of NHi, but that an intermediate compd. 
is formed. In the case of guanidine, this intermediate compd. has been Identified 
with nltrosoguanidine (cf. Thiele, v4«». 273, 133-44) the formation of which repre- 
sents a reversible reaction, NH:C(NH,)i -f ;C(NHi)NHNO-f H,0; 

the mechanism of the reaction in the other two cases is probably similar. J. C. S. 

o-GlttCosyl chloride and a new disaccharide (o-glncosidoglacose). AmA Pictbt 
AND PmRHB CasIan. Uoiv. Geneva. Hehetka Chim, Acta 4, 319-24(1921) ; cf. C. A . 
14| 3226. — In a previous paper it was stated that glucosan dissolves in coned. HQ with 
a loss of color and that on evapn. of the solo, a sirupy product is obtained whidi con- 
tains Cl. It is now found preferable first to neutralize the HCl soln. with Ba(OH)i, 
evap. on a water bath and then dissolve in cold BtOH; evapn. of the ale. soln. leaves 
a colorless, vitreous and transparent residue, which could not be recrystd. The re- 
action is as follows: C«HioOi 4- HCl « CtHuOgCl. It is a deriv. of glucose in whid) 
the Cl has taken the place of an OH group. This ^lucosyl chicride (A) has the Cl atom 


as shown in the formula 


H-d— Cl 

H— t— OH 

1 

HO-C— H 

I 

H— C— — 


bwause (o) on tivatment with A<sO and 


H-C-OH 

I 

CHdJH 


AcONa it is converted into chncetochloroglucose, m. 63°, and (h) when heated » ale. 
with NaOMe it yields o-Me glucoside. A dissolves readily in odd HdH and g^vasno 
ppt of AgCl with AgNOi until heated. When glucosan in MeOH ia treated with : Uc. 
KOH a compd. (B) ppts. in which K replaces the U of an OH giwp; B is h yglMacp p ic 
and must be tapidly Qteied and washed with EtsO. It probably has the K,eB t|ae pri- 
mary ale. group in the sugar. Whenequimol.amt8.of AandBin96%E<OBaif(ha|ted 
oa a water bath, the soln. becomes brown and KCl is pptd.miitd with a Ran; wjha|)it 
is boiled 4 hrs., filtered, the ak. removed by distn. and EfaO added a dsA fil^ Pl^ 
is lihmed, which was tedissolved in B,0 and is probably a {{ Kcasylgfiiawa leaned 
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as {olknva: C4iu0»a + CfHaOiK - CuHmOu + KCi; no attempt was made to 
the omipd. It was hydfated by boilm^ with animal duuftoal» yieklmg the di* 
•aecfaeride, a-^ucosidozluccse (C), CitHttOu; the crystals obtained by slow evapn. of 
the KO sola, are the mowhydrate, m, 90*" with loss of HtO. then m. l87^ readily sol. 
in HiO, less sol. in EtOH or MeOH and inaol. in EtiO; C does not give a red o(4or 
with fttchstn-SOs; on warming Fehling soln. is reduced, 1 g. being equiv. to 0.590 
g. glucose; when boiled 2 hrs. with HCl it is converted completely into glucose. Its 
pn^wrties are very similar to those of gentiobiose (D) in the bitter taste, the rotation 
and power to reduce Fehling soln. The rotation of D is first — 5^ then finally becomes 
10.37*, whereas that of C is first 12. then finally 10.57*; unlike D, C Is not hydro- 
tymd by emnistn; the osazone from C ro. 173-4*. P. and C. intend to extend this 
-method to the prepn. of other disaccharides. N. A. Langs 

Syntheses d cyanic acid and urea by oxidation of organic aubstances: amides, 
nitrites, methricarb^amine. R. Fosss and G. Laude. Compl. rend. 173, 

( 1921 ); cf. C. A. 15, 1884, 3272. — Although monobasic acids oxidized with KMn 04 in 
NILOH do not give HCNO (A) or CO{NHi)] fB), the corresponding amides do. After 
heating the oxidation product with NH«C1, HCONHi gives 26% B, while AcNHi 
gives only 1%. B was obtained from (CON!l-)i (C) by TIofmeister (Arch. exp. Path, 
u. Pharm., 37, 426(1898)). Just as an isocyanic deriv. is the intermediate product 
in the Hofmann reaction, so in the formation of B from C, HCNO is the precursor 
of B. C, aq. NH«, and powdered fCMnO,, after 15 hrs. at room temp., then destroying 
the excess KMnO^ on the HiO bath, give a liquid containing no urea until after heating 
with NHiCt. then containing 4.3 g. per 100 g. C. This may be increased to 12.7 if 
the oxidation is carried out in the presence of Cu. A is isolated as the Ag salt and 
characterized by the cobalticyanide and oxyurea tests (HONIL and FeCU). CH,- 
(CONHjt)i gives 50-67% B after heating the oxidation products with NH4CI, depending 
on whether Cu is absent or present, resp., while (ClLCONHt)} gives only 1.85%. 
Nitriha also give rise to A and B more readily than their acids. MeNC yields on oxi- 
dation a liquid oootaining practically no B until heated with NH 4 CI, when 48.2% 
are found. The results are summarized in a table. M. Hsidbubbrcbm 

Synthesis of amylopectia by esterification of the erythroamyloses with phosphoric 
add. Sambc and (Miss) Anka Maybr. Compt. rend. 173, 321-2(1921); cf. C. A. 
S, 837; 15, 3629. — Neuberg's method (cf. Kerb. C. A. 14, 2341) was used, resulting in 
a white floccuknt material, insol. in JH,0 at 100* but dissolving in a few min. at 120*, 
gives a vkdet-brown color with I. This product appears to be a Ca amylophospbate. 
from iriiicfa the Ca is removed by ‘“declrodialysis,” depositing a very viscous jelly on 
the menhaue. The cond. of a 0.16% soln. is 0.63 X 10“^, while that of the gel 
m a copca. of 0 . 98% is 1 1 . 68 X 10 The properties of the product depend somewhat 
on the amt of POCL used and the conditions of the expt. A table is given with com- 
parisons of the cond., Viscosity, mol. wt. and PjOt content of amylopectin, the ery- 
throami^oses, and the synthetic esters. M. HBiDSLBBacBR 

Confleantioa of a,a'-dibromodiba8ic acids. I. Dibromoadipic acids. Syn* 
ttMsis and cotohitim of lfai»i-cydopentaoe-l,2,3-tricarboxylic add. William Hsn&y 
PmEOit, Je. and Euc Robinson. Dyson Perrins Lab. J. Chem. Soc. 119, 1392-9 
(l9Bl).-^£fM eyetopentama-l^tatS-telracarboxytaU, CuH^Oi, was prepd. by boiling 
2.3 in 60 cc. ole., 16 g. CH,(CO,Ht)s and 17 g. (CHiCHBrCOiEt). in 50 cc. ale. 
for 20 mia., bn 214r6*. Digested with 1.5 times the calcd. amt. of MeOH-KOH 
for d R yields dl-irans<ycUpenUine-i^^4ricarboxyli( acid (A), m. 184-6*, readily 
% WL^SlOch fessaoL in Tnmsfonned into the brnane saitf (alp— 20.87*, 
i-M»d is obtained after 6 crystns. of the salt from hot HsO. The d-acid m. 
t2M* has [a}p 72.4* inHjQ, and is readilysoL in HiO. When heated with ActO 
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(8 hrs. at 150“) the <ranj-acid forma the £if>acid (B), thick sugar-like crystals from 
dil. HCI, m. 169-70“, more sol. in HCI or HjO than the fratu-acid. A mixt, of equal 
amts, of the 2 acids m. 145-50*. Because of these reactions it is condxided that A 
is the dZ-modilication, and that B represents the men>>modificatioti, and should be ob- 
tained from the meso-form of the Brj acid. Opposite condusions have been drawn by 
Ingold (C. A. 15, 3078). C. J. Wsst 

Resolution of d/-^ra»r-cyclopeatan 6 -i, 8 -dicarboxylic acid. Wiujau Hbnry 
Perkin, Jr. and Harold Archibai.d Scarborough. Dyson Perrins Lab. J. Chem. 
Soc. 119, 1400-8(1921). — This resolution was undertaken in order to compare the rota- 
tion of the active acid with that of camphoric acid. The value, 5.86“, is much smaller 
than that exhibited by d-camphoric acid, 49 . 7 so that the introduction of 3 Me groups 
into the mol. has the effect of raising the rotation 44 This rotation is much smaller 
than that of any of the other fully satd. adds so far examd. Comparison of the m. ps. 
shows that the cri-acid always melts at a higher temp, than the corresponding tranS' 
acid, whereas in the acids of the 1,2- or 1,4-type the reverse is the case. Iraur-Cy- 
dopentane-l,3-dicarboxylic acid (PospischiU, Ber. 31, 1951) was synthesized by the 
use of CHiBri in place of CHJ}. The crude Et cyclopentanetetracarboxylate is extd. 
twice with HtjO, the EttO soln. washed, dried, evapd., and 50 g. of the resulting oil 
hydrolyzed by boiling 2 hrs. with 34 g. NaOH in 250 cc. 80% ale. Evapd. with H*0 
till free from EtOH, decompd. with 150 cc. coned. HCI, coned, on the steam bath, extd. 
with EtiO, and the residue heated at 170-1^“ till CO* evolution ceases, the mixt. 
of cii-anhydride and free Iran^-acid is esterified by boiling with 6 times its wL of 10 % 
ale. HtSOi for 6 hrs, ; on hydrolysis of the esters a mixt. of the 2 adds was obtained. 
The dried mixed acids are shaken with AcCl and allowed to stand 24 hrs. On rubbing 
with dry EtjO the ct 5 -anhydride remains undissolved. On further treatment with 
AcCl, pure lf<i»j-acid is obtained. The resolution was accomplished by the use of 
brucine, the d-sall crystg. from HtO as brilliant ffat needles, m. 127“, Ia]p —29.54“, 
contains 9 HjO, effloresces in a desiccator. Decompd. with NH 4 OH, d4rans~cyckh 
penlaite-i,3-dkarboxylic acid is obtained, m. 93-5“, [alnS.SO*. Exhyl ester, bt« 146®, 
[aln 5 . 01 “. The l~ac%d m. 90-3“, (al© —5.29“. ciS’i,3'Dibr<mocyclopentane-i,3- 
dicarboxyHc acid, C7H804Brj, prepd. by heating 5 g. of the rri-acid with 20 g. PCU 
till HCI evolution ceased, then adding 15 g. Br and heating several hrs. on the HtO 
bath, and finally heating with 30 cc. HCChH until decompn. was complete, m. 184® 
(from HCOsH). Methyl ester, by adding the add chloride to well cooled MeOH, bti 
170“. The unsaid, acid could not be prepd. CHtli was prepd. from CHjClj by heat-\ 
ing 30 g. CHtCl: and 120 g. Nal in 100 cc. AcMe under pressure for 10 hrs., rdieving 
the pressure and then reheating for 10 hrs. was added, the product extd . udth EUO, 

washed with NaHSOi soln. and fractionated, giving 60% CHtli. C. J. West 

Preparation of trlalkyl and triaiyl derivatiyeB of iodine. Victor Arxbguinb, Jr. . 
AND E. D. GarcIa. Andes soc. quim. Argentina 9, 121-8(1921). — By Friedd and 
Crafts' reaction with ICU and C«He in EttO at 0“ or lower, Cl-substitution products 
of CftHi were obtained together with small amts, of Phi ; derivs. of tervalent 1 were not 
obtmed. The reaction was extremely violent and mudi free I was liberated. Grig- 
nard’s reaction, using MeMgl with both IC1« and Phi, gave equally unsuccessful re- 
sults. In the case where PhlCU was us^. Phi and Phi were formed. 

L. E. Gilson 

Color and optical activity in organic compounds. E- Longobardi. Andes soc. 
quint. Argentina 8^ 163-61(1920).— The possibility of an antagonism between optical 
acUvity and color in org. compds. is discussed. Colored compds. exist, whidi, fnNn their 
stryctiu^, should exhibit optical activity. Where optical activity has been vtidfied, 
cerWn anomalies occur, and, further, the materials used have been iff doubtful purity. 
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Unsuccessful attempts were made by L- to resolve alkali blue, and nitrotyrosine. ob- 
tained frmn /-tyrosine. L. Gilson 

tlie nitro and amino derivatives of m-methyieth^bensene. Alphonsb Mailbb. 
Ompi, rend. 173, 160-2(1921); Bull. soc. rAi'm. 29,713-7(1921).— w-UtCtHiMc nitrated 
in the cold by a mist, of HNOi (1 part fuming) and AcOH (0.5 part glacial) gave a 
mono-NOi deriv., b. 245“, which was identihed as the 2,6-Kt(OiN)CtHiMe by its for- 
mation of 2,3-Me{OiN)C*H,COiH on oxidation writh hot dil. HNOi. The use of sulfo- 
nitric mixt. yielded a mixt. of NOi derivs. together with a dinitrO'1.3'dicarboxylic 
deriv., m. 215". A McEtC«H(NOj)j m. 90" resulted when a fuming HjSOrHNOi 
mixt. was used as the nitrating agent. On reduction the niono-dcriv. gave 2,C-Et- 
(HsN)C«H}Me (A), b. 22K-9", a colorless liquid, darkening on contucl with air or light, 
its hydrochloride, m. 152", is sol. in water and gives an intense blue color with CuOCU. 
A on being boiled with the resp. org. acid yielded the t-methyl-.'l-ethyl-C-substiluted 
amides which follow: formanilidc, m. 151"; acetanilide, m. 105"; propionauilide, b. 
318-20"; butyranilide. tn. 72"; isovaleranilidc, in. G8"; Iwnzanilide, m. 152®. With 
PhNCO A yielded MeEtC,HiN]INHPh, m. 105". With BzH A gave PhCH: NC«H,- 
McEt, b. 330", and with iso-BuCHO. iso-BuCH : NC,U,MeKt h. 26H-70". With glycerol, 
H*S04 and PhNOj there was formed 5-mcthyl-7-cthylquinoline, a light yellow liquid, 
b. 273-5". By the method of M. and de Gudon (cf. C. A. 15, 1500) the di-Mc deriv. 
of A wasprepd., MeEtCi«H|NMej, b. 217", and likewise the di-Et deriv., b. 235". Neither 
compd. formed a salt with HjSOi, blackened in air or light, condensed with BzH, or 
was oxidized by PbOj. R. I,. Brown 

Ar^hydroxyUmineB and arylazides— a parallel. Eugbn Bambkrgbr. Zurich. 
A«». 424, 233-96(1921) :cf. Ber. 33,3600(1900); C A. 1,2109. 2110,— B, .shows, in the 
1st 13 pages, that most of the reactions of R'NHOH may be explained equally well 
wtiether one starts with the formula R'NHOH. or assumes that the compd. dissociates 
into HiO and R'N, The hypothesis is useful in explaining the transformation into 
MeC)C»H4NHs and into X(MeO):C«H4.0. The remainder of the paper is devoted 
to a comparison of the reactions of R'NHOH and R'Nj, since Friedlander and Zeitlin 
(Ber. 27, 192; 28, 1386) have assumed that in the transformation of FhNi into HOCr 
the intermediate product is PhNHOH. The conclusion is that the assumption 
is probably incorrect, because (1) the same product is not obtained in each case from 
the 2 classes of compds. and (2) the same deconjpn. products are obtained, even if the 
a^kle is decompd. in the absence of H,0. B. believes that the explanation of the same 
decofflpn. products lies iu the fornution of the same intermediate product from each 
class of compds., namely R'N, R'NHOH losing H/) and R'Nj losing N* (cf. Goldschmidt 
and Earsen, C. A. 4, 1409, and Stieglitz and Curmc, C. A. 7, 2397). In the comparative 
study of the 2 classes. Identical conditions were not always used, so that it may be that 
the quai. as well as the«quant. course of the reaction was influenced. No exptl. 
details are given; most of the work is taken from various dissertations. 20 g. 
PhNHOH, warmed with dil. HtSO«(i:li)) for 45 min. at 98", gave 14 g. HOC«HiNH*, 
2 g. FbiNiO, and traces of l,2,4-HO(SO*H)CtH*NHi; 10 g. PhNi, lx>iled 24 hrs, with 
dil. HjSOi. gave several g. 6 g. I,2,4-HO(SOiH}C*H,NH*, but no PhiN,0. 

6 g. PhNHOH, heated 5 min. with PhOH and dil. HjSOv. gave 0 . 9 g. HiNCiH4C*H40H, 
PhNH* and some PW^xO. 0 g. PhNj, heated 1.75 hrs. with PhOH and dil. HxSOi 
gave 0.4 g. HjNCiH^CiH^OH, traces of PhNHC4I*0H. a little PhNHi, but no PhiNiO. 
100 g. PhNHOH heated with 2400 cc. EtOH and 50 cc. HiSO^ for 26 hrs. or allowed to 
stand at room temp, for 3 months gave 45 g. 4-HjNC,H40Et, 8 g. 2-H,NC|H40Et, 
3.5 1 eadi of p- and tf-H»NC,H40H, 4 g. PhNHj. 14 g. Ph,NxO. 15 g. PhN,. warmed 
25 hrs, with 105 cc. EtOH (mixed with 0.5 vol. HsSOt),gave5,5g.4-HiNC|H4OEt,0.3 
g.2-HsNCiH|OEt.0.5g.p-HiNC*H4OH,0.4 g.PhNHj, but no PhjNjO. WithMeOH, 
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and PhNHOH as above, the products were: 21 *. 4-H«NC»HrOMe, 6 J. 2-* 
HiNCrHiOMe, 0.2 g. p-NH,C,H,OH, a Uttle PhNH, and 17 g. PhiNiO. 5 g. PhNi 
gave 1 9 g. d-HiNCjHjOMe, 0 .4 g. 2-HJ4C.H4bMe and PhNHj, 0 .05 g. p-HiNCiHjOH, 
but no PhiN^O. Conod. HCl (satd. at 0°). acting on 60 g. PhNHOH for 30 days, gave 
37 g. P-H!NC,H,C1, 15 g. ci-H,NC,H.Cl. 0.2 g. «,p-Cl,C,Hd«li, 0.2 g. PhJIA while 
131 g. PhNi gave 86 g. p-HiNCiH4CI, 25 g. n-HjNC4H4Cl, 0.3 g. n,p-CliCJliNHi 
and 0 2 g. PhNH:. 34 g. o-MeC,H4NHOH (A), allowed to stand 30 days at room temp, 
with 1000 cc. MeOH and 17 cc. H:S04, gave 13 g. 2,4-Me(MeO)C4HjNH«(B), 0.2 g. 
2,4-Me(HO)C4H:NHi(C), and 0.7 g. azoxytoUiene (D). 20 g. o-MeC4H4N»{E) treated 
with 2 vols. EtOH and 1 vol. H:S04 (24 hrs. at room temp, and then warmed) gave 
4 8g 2,4-Me(EtO)C4H,NH,, C, 1.2 g. D, etc. 61 g. A, warmed with 1:10 H,S04 
for 45 min., gave 20 . 4 g. C, 1 . 3 g. <.-MeC4H4NH,, 7 g. D, etc., 30 g. A, treated with crated. 
HCl for 30 days in the cold, gave 13 g. 2,4-MeClC«HiNHt (F), about 0.3 g. 2,6-MeClC4- 
H,NH,(G), about 1 g. 2,5-MeClC.H,NH, (H), 0.3 d. D, etc. 120 g. B, treated 8 days 
with coned. HCl, gave 100-1 10 g. F, some G and H, but no D. 30.7 g. 3-MeC4HiNHOH 
(I), treated with 900 cc. EtOH and 15 cc. coned. H:S04 for 15 days (dark), gave 3.7 
g. 3,4-Me(EtO)C4HjNH:fJ), very little 3,4-Mc(HO)C4H:NHs (K) and 3.4 g. m-atosy- 
toluene (L). 10 g. O-MeCiH.N, (M), treated with 2 vols. EtOH and 1 vol. H:^: 
(3 days in the cold, 1 . 5 hrs. on the HdO bath) gave 1.4 g. J, 2.5 g. K, but no t. With 
MeOH, I gave more than 10 g. of 3,4-Me(MeO)C«H:NHt (H), a little 3,4-Me(OH)- 
C4H4NH4 (0), and L. 8 g. M gave more than 1 .7 g. H, 2.6 g. O but no L. 3.8 g. 

3.6- MetC4HiNHOH (P), warmed 35 min. with dil. ftSO:, gave 2 g. 3,6,4-Met(HO)- 
c’lHO^H, (Q), 1.1 g. 3,8,4-Me,(HO)C,H,OH (R), and a little p-aroryxylene (S). lOg. 

3.6- MeiCaHiNi (T), warmed 15 hrs. with dil. HaSOa, gave 4.1 g. Q, 2.1 g. R,butnoS. 
175 g. EtOH and 2.5 cc. HiSOr, acting for 3 days on 5 g. P, gave 1 g. 2,6,4-Mei(EtO)- 
C«HiNH: (U), ! 5 g. S, and a little 2,6,4-Me:{OH)C4HjNH: (V) and Me:C«H:(OH)i(W). 
15 g. T and a mist, of 2 vols. EtOH and 1 vol. H-SOr gave 5.2 g. V, 4.6 g H, 0.6 t- 
3 6 4-Me,(EtO)C«H,OH and 0. 15 g. W. MeOH, HjSOt and P gave nearly the theo- 
retical amt. of 2,6,4-Me,fMcO)C,H:NH,, while 5 g. T gave 2 5 g. of this compd. 10 
g P-CIC1H4NHOH (X), warmed with 1:5 HaSOr tor 25 min. at 40-50°, gave 1.2 g. 
p-aCiH4NH,(A'), 0.45 g. 4,6-CliC,H)NH:(B'), 5 g. p-dichloroMoxybenrene(C'), 
traces of PhNH:, etc. /.-ClCrH.N.fY) gave 0 9 g. A', 0.45 g. B', traces of PhNH, 
but no C'. 5.5 g. X, warmed 20 min. at 50' with 1:3 HCl, gave 2.4 g. B', 0.7 g, A 
and 1.5 g. C'. 5 g. Y, warmed 22 hrs. with dil. HCl, gave 1.8 g. B', 0.45 g. A' Imt 
no C'. 10 g p-BrC,H,NHOH and dil. H:SO, gave 0.3 g. 4,6-Br:C4HiNH,(D'), 2.4 
g. ^BrC,H4NH,(E') a little 4,6-Br{HO)C.H,NH. (F') and 5 g. p,f'-dibromOBa)iy- 
bensenetG'). p-BrC,H4N, gave very little F' and no G', while the wts. of D' and E' 
were not detd. Boiling 14 5 g. (.-MeC.H4NHOH with dil. H:^4 for 40 min. gave 9 
g l,4-(HO):C,HJiIe (H'), 2 g. p-MeC,H,NH, (I'), 0 .9 g. f-asosytoluene Q') “d 

of MeCtHrOH and 3,i-Me(OH)GdW4H,. 5 g. MeC4H4N,: warmed with 1:3 H^4 
for 2 hrs., gave I g. 0 . 4 g. I', and traces of MeCeH40H. 22 . 5 cc. HiSOr in 450 cc. 
HA acting on 30 g. MeC,H4NHOH for 14 hrs. at 18' gave 11-12 g. Me(HO):CVH4d) 
(KO, with Me(HO):C«H4:NH as an intermediate product. 1 vol. HtSOrin 1.75v<ds, 
H:0 acting for 11 hrs. at 60-70' on 22 g. MeCiH4Ni. gave 0.6 g. K', 5.4 g. I'j 1 g. 
H', 0. 1 g. MeCiH40H. p-ChNC.H4Me and H:S04, acting upon 4 g. MeC,HjraOH 
lor’2 days, gave 5 g. H,NC,H,CH,CA:MeNO,: the same product was obtianed from 
With PhOH and dfl. H:S04, 4.95 g. }4eC,H4NHOH gave 3.4 g. MeCr 
H4NHC1H4OH (L'), while 6 g. MeCVH4N, gave 4 g. L' and 0.3 g. H'. 120Occ. JfcOH 
and 30 cc. 100% HAlt, acting on 120 g. MeCAjNHOH for 24 l>r»- 10-30’, ,g»ve 

6.2 g. Me(MeO):C4Ii:0 (MO. 3 g. ^MeC,H4NH, and 65 g. J'. 230ai MeOKmid 
100 cc. 100% H:S04, acting upon 73.6 g. MeCiHrNs, gave 2.6 g. M' andO.SSi- f- 
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MeC|H 4 NH,. 1250 cc. EtOH uid 35 *. 100% H,SO., reacting with 150 g. MeCJIr 
NHOH for 15 hrs. at room temp., gave 10 9 g. Mc(EtO):C»H4;0 11 -9 g. ^-Me- 
CANHt and 78 g. J'. 120 g. treated with 370 cc. BtOH and 170 cc. 100% 

HjSOi at 8-17”, then for 10 hrs. at 10-20“, and finally for 40 hrs. at 2S-30“, gave 4 
g. H' and 2.2 g. p-Hd^’C41.Me. 10 g. 2,4-Me,CdliNH0H(0') with dil. HiSOi (20 
min. at 98") gave 4 g. l,4-(HO),C,H,Me,-2,S(P'), traces of l,4-H,N(HO)CJl,Me.(r), 

1 g. 2,4.Me,Cai.NHi(R') and 0.4 g. (McC,H,),N,0. 60 g. 2,4-Me,C*HiNi(S') gave 
0.4g. P', 1.1 g. Q' and 1 g. R^ Dil. HiSOi, acting on 35 g. O' for 8-10 days at 22-25", 
gave 22 g. Mc(OH):C,H,Mc:0(T'), 6 g. R', 2.5 g. (Me,C.Hi),N,0, traces of Q', while 
10 g. S' gave 1 .2 g. T', 0.7 g. R', and 0.3 g. P'. EtOlI and coned. HjSOi, with 100 g. 
O', gave 30 g. Me(EtO);C,H,Me:0(lJ'), 7 g. (EtO).C,H,Mc, (V'), 0.15 g. Me,C.Ht 
(HO){OEt), 0.2 g. Mc,C.H,OH, etc. 200 g. Mc,C,H,N,. treated with 2 vols. EtOH 
and 1 vol. H,SO, for 50-60 hrs. at room temp., gave 14 .9 g. U', 1 1 . 2 g. T', 5 g. Me,- 
CtHiOH, 3.2 g. P'l 8 g. R'l etc. 110 g. MetCsHiN,, treated with McOH and coned. 
HiSOt for 26 hrs., gave 11 g. Mc(MeO):C,H,Mc:NH, 27 g. Me(MeO);C«HjMc:0, 

1 .4 g. T', 3.2 g. R', etc. EtOH and HtSO, gave with 140 g. Me.C,H,N,, 9.2 g. Mc- 

(EtO):C,HJHe:NH, 14 g. U', 1.5 g. T', 0.05 g. P', 0.35 g. V', 3.1 g Me,C 4 H,NH,, 
etc. Coned. HCl, acting on 85 g. Me,C.H,NHOn for 2 weeks at 0", gave 32 g. 2,4,0- 
McClC^liNH, (W'), 29 g. 2,4,5-Me,ClC,H,NH,(X'), etc. 12 g. Mc.C,H,N. gave 
4 . 1 g. W' and 6.4 g. X'. Said. HBr, reacting with 80 g. Me,C,HiNH011 for 7 weeks, 
gave 45 g. 2,4,6-Me,BrC,H,NH,(Y'), 0.7 g. 2,4,5-Me,BrC.HiNH,(Z'), 7.5 g. R', etc. 
20 g. MctCiHiNi, treated with satd. HBr for 2 days, gave 17 2 g. Y', traces of Z', 1 .2 
g. R', etc C. J. West 

B^inrior of arythydrozytaminea towards halogen acids. Eugen Bamderoer. 
Zfirich. Ann. 424, 297-321(1921); ct. preceding abstr— Dil. HCl, reacting with 2 g. 
PhNHOH(A), gave 1.6 g. f>.ClC.H,NHi(B), very little p-NH,C,H,OH(C), and 0.2 
g. PhiNjO(D). 60 g. A with HCl satd. at 0", gave 37 g. B, 15 g. e-ClCiH.NHj, 0.2 
g. 2,4-Cl,C«HiNH,, 0.2 g. D, traces of C, and of sym-CliC,H,NH>. Dil. HBr and 3 
g. A gave 38% pure p-BrC,H(NHj(E). HBr satd. at 0", reacting with 60 g. A, gave 22 
g. pure B, 6.3 g. o-BrCdlrNHi, 2 5 g. 2,4-Br.C,H,NH, and 4 g. PhNH,. Dil. HI 
and 3 g. A gave 1.2 g. pure D, 0.6 g. PhNHi, while coned. HI and 6 g. A gave 2 g. 
PhNHi but no D. Coned, aq. HE and 4 g. A gave 0. 1 g. D, and 4.2 g. of a greenish 
amorphous product, insol. in dil. HE. 30 g. 2-MeC«H4NHOH(F) and coned. HCl 
gave 13 g. 2,4-MeClQH,NH,, 1 g. 2,5-MeCiC.H.NH,, about 0.3 g. 2,6-MeClC,H,NH, ; 
HBr, reacting with 26 g. F, gave 10 g. 2,4-MeBrC,Hd4H,, 4 . 3 g. 2,4,6-MeBr,C,Hd4H!, 
4.7 g. of a milt, of 2-MeC41.NH, and 2,4-MeBrC,H,NH.. 3 g. 3-MeC,H,NHOH 
(G) and dil. HCl (1:4) gave 0.6 g. 3,4-MeCICJHJ4H,(H), 0.8 g. 3,4-Me(HO)C,H,NH, 

(I) , while 410 g. O and coned. HCl gave 250 g. pure H, 9.9 g. 2,3-ClMeC,H,NH, 
an4 a Uttle 3,6-Mea<%HdgH,. Dil. HBr and 3 g. G gave 0,8 g. 3,4-MeBrC41d8H, 

(J) , 0.3 g. I, while coned., HBr with 4,5 g. G gave 2.5 g. J. Dil, HCl and p-MeCsH,- 
NHOH (see preceding abstr.). Coned. HCl and 85 g. 2,4-Me,C,HjNHOH(K) gave 
32 g. 2,4,6-MeiClC«H,NHi, 29 g. 2,4,.5-Mc:ClC«HJ4Hi and 7 g. asosytoluene. Satd. 
HBr sod SO g. K gave 0.07 g. 2,4,5- MejBrCtHjNHt, 45 g. 2,4,6-MefBrCsH,NHt, 7.5 
g. 2,4-Me»C*H,NHj, 8.2 g. azoxytoluene. 13 g, 3,6-Me3CBH,NHOH(L) and satd. 
HQ gave 9.5 g. 2,6,4-Me,ClCJHJ4H,; satd. HBr and 112 g. L gave 11-12 g. 3,6,4- 
MciBrCtHiNHi, 1-1.5 g. 3,6,l,4-Me,Br,C,HNli,, about 0 5 g. 3,6-M6iC,Hd^H,. 

5.5 g. p-ddorophenylhydioxylamme (M), m. 182", and dil. HCl gave 2.4 g. 2,4-Ctt- 
CsHiNiUH), 0.7 g. p^CrflsKHiiO) and 1.6 g. (CIC.H.)d4iO, Fuming HO and 
7 g. H gave 4 g. H, 0.8 g. 0, and 0.45 g. 2,4,6-Cl,CJI>NHi (P). HO, acting upon 
aC^aohLofS.Sg.M, gavel. 26g.H,0.5g.OandvcryUttleP. Satd.HBrand 12 
g. 11 gave 7 g. 3,4-BiClCJlJJH., 3.4 g. 2,6,4-Br,ClC,H,NH!, and 2 g. 0. Dil. HCl 
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and 3 g. BrCiHtNHOH (Q) gave 1.3 g. 2,4-ClBrC*H,NH, (R), 0.3 g. BrCJJ^NH, 
(S), and 0.7 fBrC*H 4 ) 3 NiO. HCl said, at 0“ and 11 g. Q gave 5.7 g. R, 1.9 g. 3^4- 
Cl*BrC*HjNHj and 1.7 g. S. Dil. HBr and fr g. Qgave 1.9 g. 2,4-BriC«H»NH)(T), 

1 g. ^-BrCBHiNHi(U), and 2.3 g. {BrC*H4)iNaO. HBr satd. at 0® and U g. Q gave 

5.7 g. T, 2.8 g. U, and 2,5 g. 2.4.6-BriC4HiNHi. 15 g. m-BrC(H4NHOH and dil. 
HCl gave 3.4-BrClC*HiNHj and a little 3,6-BrCIC«HiNHi, while dil. HBr gaw about 
50% yield of (m-BrC«H 4 ) 2 NiO. From these results it is seen that if the p- and o-H 
atoms of the arylhydroxylamines are not replaced, ^-haloanilines are formed and 
often simultaneously the <7*derivs. When the p-K atom is substituted, then o- and some- 
times m-derivs. are formed. Another reaction also takes place, resulting in the forma' 
tion of the aniline and the dihatogen dcriv. The formation of the trisubstituted de- 
riv, is probably the result of the action of the coned, acid upon the haloanilines 
formed as above. The hypothesis proposed for the reaction is: PhNHOH — 
PhNHCl — ►H(C1 ):CbH«: NH — >-ClC.H4NH,. C. J. WBST 

Preparation of the mixed secondary and tertiary phenolic amines. A. Mailhb 
AND F. DE Godon. Compt. reitd. 172, Ul7-9(1921).-In C. A. 12» 1383, 1550, the 
catalytic production of the above was illustrated. This paper is an extension of the 
method to the methylation and ethylation of PhNHs, MeCjHiNHi, MeiCsHiNHz, 
a- and ^^-ClaH 7 NH^ and Ph»NH. In each case the amine was dissolved in the proper 
ale. and the vapor of this mixt. was passed over an alumina catalyzer heated to 
350-380®. Little CiH* was generated as indicated by the small amt. of uncondensable 
gas set free and in every case ether was recovered in rectifying the condensate. PhNHj 
and 2 vols. of 95% RtOH were first tried. The product formed 2 layers. Thelower 
consisted of water, EtOH and EtjO, the upper gave a yellow liquid on rectification. 
The b. p. rose after removal of the EtjO from 195® to 204® and was a mixt. of PhNHj, 
PhNHEt and PhNEtj. When samples form no solid on testing with dil. HjSOi we 
have all the PhNHEt and PhNEt?. A iiitrosation study showed this to be mainly 
PhNHEt. The fraction between 195-284® is mixed with more EtOH and re-treated 
with the catalyst to complete the ethylation. This requires 3-4 treatments. With 
MeOH one treatment i.s sufficient. MeQHiNHj (all three) were all ethylated completely 
by 2 exposures to the catalyst. The xylidincs are easily ethylated. m-Xylidine with 

2 vols. of EtOH gave a mixt., b. 216-23®, of Me^CeHjNHEt and Me^C.HjNEtj. The 

o^ and fNxylidines, mixed with 2 vols. EtOH and treated twice with the catalyst, 
gave a mixt. containing no unchanged xylidine. a- and ^-CioHtNHj being sparingly 
sol. require a large excess of ale. but on a single passage over the catalyst are com- 
pletely changed into a mixt. of ethylated amines. The conversion of PhtNH into 
VbjNMe and PfiiNEt. by MeOH andEtOH.iesp., produce pToduclsb. 2^2® arvd2ST-^® 
each. The conversion is complete. R. E. Sabin 

New method for the preparation of o-acylphenylhydrazines. Wallace Frank 
Short. Univ. College. Auckland, N. Z. J. Chem. Soc. 119, 1445-8(1921). — Acyl- 
chloroaminobenzenes react with NHj with quant, evolution of I mol. N 2 from 3 mols. 
chloroamine. By treating a cold C<H| soln. of the chloroanilides with a suspension of 
finely powdered NaNHj in C«H«, excellent yields of the a-acylhydrazines may be ob- 
t^ed. TheNaNHjmustbedryandfreeofNaOH. Thus, PhNAcNHjmaybcprepd, 
by treating 12 g. NClPhAc in dry C«H« with a C(Hb suspension of 2.6 g. NaNHs, the 
reaction being carried out in a stream of H and just above the f. p. of the mixt. After 
0 . 5 hr., the mixt. is wanned on the HsO bath for 10 min. Yield, 80%. MeC«HiNAcNHj 
and PhNBzNHj were prepd. in the same way. By the action of PhNAcNa upon 
NClPhAc, a 60% 3 neld of (PliNAc)j was obtained. C. J. West 

Aromatic arsenic compounds. IX. Diazoamino compounds of arsanilic ccid and 
its derivatives. Walter A. Jacobs and Michael HbidelbeegBR. J. Am. Chem. 



1921 


io~~Or^nic Chemistry 


3989 


Soc. ii, 1633-^5(1921) ; cf . C. A . 14» 280— In canying out the plan outlined in C. .4 . 13, 
2668. for the synthesis of aronuitic As compds. for chemotherapeutic study, diazo- 
unino e nd azo dertvs. of arsanilic acid (A) were the first prepd. but bectuise of disad- 
vantages which seemed inherent in these compds., such as the general instability of 
the diazoomino derivs. and certain harmful toxic effcct.s induced by both the diazo- 
unino and diazo groups, their study was discontinued. J. and H., however, in the pres- 
ent papers give a brief description of their chem. stmly of these compds. Secondary 
aliphatic amines and the simpler primary aromatic amines in general couple readily 
with diazotized A, the reaction being kept neutral or acid with a weak acid such as 
AcOH and the product being isolated either as the salt or as the acid, depending upon 
manipulative convenience. In certain cases, however, it was fouud preferable to dl- 
‘azotize the NH, compd. first and then add A as the coupler. With /)-HiNC«H(OCHi- 
COfH and its homologs it was found that cither the reaction did not proceed entirely 
in the desired direction or that the diazoamino compds. could t>c isolated only with 
difficulty, while the esters couple smoothly and the resulting diazoamino esters can be 
sapond. to the free acids with relative ease. The diazoamino compds. from the sec. 
aliphatic amines and most of the aromatic NH, compds. form l)oth cryst. acids and Na 
salts, the former having definite decompn. points and being as a rule dilBcnUly sol. 
in the usual solvents, while the salts yield mwe or less yellow aq. solns. The acids 
are unstable In acid soln., readily dissociating into the comimnent NH, and diazo 
compds. and evolving N on warming. Practically all the Na salts arc readily sol. 
in H,0 and at once give ppts. with the heavy-metal ions. In each case the conditions 
best suited for the prepn. and isolation of the particubr compd. had to be worked out 
carefully and it was found essential to work as rapidly as possible throughout and at low 
temps. The following diazobenzene‘\4‘ar5onic acidUimin^s were prepd.: Dimethyl- 
amine, HjOiAsC^H+N : NNMe,, orange spears from ale., inlume.sce 182®; sodium salt, 
salmon-colored platelets with 3.5 H,0 from 85% ale. Diethylamine, flat cream* 
colored needles with 1 H,0 from 50% EtOH-HjO. soften and darken (anhydrous) 
above 120®, decomp, about 195-200®; sodium sail, resets of somewhat deliquescent 
cream-colored needles from 85% ale. Piperidine, pale drab spherules and resets of 
narrow microplatelets, m. 162-3* (effervescence); sodium salt, minute drab platelets 
with 3 5 HK> from 85% ale. Bisdiazohenune-U-arsonic acidhpenlcmethylenetetra- 
mine, CitH» 0|N*A8,, narrow microplatelcts. puffs up 210-2®, obtained from diazo- 
tized A and hexamethylenetetramine, with cleavage of HCHO, as the sodium salt, 
platelets with 6 H,0, sol. in about 20 part.s H,0 at room temp. Diazobenzenc-U- 
arsenic aeidl-^niline, yellow roicroneedles, m. and then dccomp. 112-3®; sodium sail, 
minute orange platelets and flat needles with <1 HjO from 85' J, ale. Meihylaniline, 
orange-brown aggregates of minute radiating needles from very dil. aq. NHiOH and ale. 
-|- AcOH, effervesce 160-2®, sol. in dil. acids with orange-red color; sodium salt, orange 
platelets with 5.5 p-Toluidine, thin, ]»le yellow microneedies from 50% ale., 
intumesce 130-2®; sodium salt, yellow leaflets with 6 H7O from H,0 containing a little 
Na^O,. e'-Chloroaniline, hexagonal tablets, intumesce 177®; sodium saU, platelets, 
with 2 HjO from 50% ale. o-Anisidine, flat roicroneedles with 2.5 from 50% 
ate., sinters (anhydrous), then darkens and finally intumesces 95-9®; sodium saU, 
brown rectangular platelets with 5 H,0 from 85% ale p~Anisidine, pale brown, 
mkroneedles with 0.5 H,0 from 33% ale., begins to detx>mp. about 110®, intumesces 
(anhydrous) 116-9®; sodium salt, pale brown baflets with 5 HjO from 60% ale. 4'- 
AminoacetanUide, long, drab hexagonal mkrrotablets with 1 H^O from 50% ale., decomps, 
(anhydrous) 105-70®; sodium sail, tan microleaflets with 5 HsO from 50% ale. 4'- 
Ahtinafikenyl benzoate (12 g. from 6.4 g. />-H,NC*H*OBz in 60 cc. HCI diazotized 
at 10* with 2.2 g. NaNO, and coupled with 6.6 g. A in 30 cc, N NaOH), thin, yellow 
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mfcroleaflets from MeOH-HjO, decomp. 155-S°. i'-Aminopkenol, obtaioed s^ the 
sodium salt, yellow microoeedles with 4 HiO from 85% ale. 4 '-Ammoacetopliesu^ 
bright yellow microneedles, intomesces 177-8°; .sodium soU, minute, browniab yeUow, 
0at needles with 6 HjO from 85% ale. I'-Aminobemoic acid, thin, ydlow micronpeiles. 
intumesces 160°; monasodium salt, flat, yellow microneedles with 4.5 HjO; disodtum 
salt, long, flat, yellow needles with 8 Hd> from 85% ale. s'-Amittobrntoie add. iiaS 
raicrocryst, rosets from 50% ale., intumesces 141°; moHosodium sail, cream-colored 
crystals; disodium salt, long, thin, pale yellow microneedles with 6.5 HiO from 70% 
ale. 4 '-Aminobentoic acid, flat microneedles; monosodium salt, microneedles from 
.60% ale. s'- Amino-6' -melhoxybensoic acid, yellow microneedles with 1.5 H<0 ftoip 
50% ale., decomps, (anhydrous) 140°; disodium salt, pale brownish yellow hygror 
scopic needles from 70% ale., obtained by sapon. of the dimethyl ester, narrow, buff 
platelets with 3 H,0 from EtOH-HA m- 90-5° (gas evolution). j'-AmnoasUsie 
acid, yellow microneedles with 1 .5 HjO from 50% ale., intumesces (anhydrous) 150-5°; 
disodium sail, fine, yellow needles with 10 HiO; dimethyl ester, yellow needles with 2. 6 
H,0 from 50% ale., decomp, about 150°. 6-Aminopiperonylic acid and the sodium salt 
were not obtained analytically pure; the monomethyl ester, short, flat, almost colorless 
needles, does not decomp. 280°. 4 '-Aminocinnamie acid, fine yellow microneedles, 
decomps. 155-60°; monosodium salt, bright yellow microneedles with 6 HiO from 70% 
ale. 4 '-Aminocinnamic acid, yellow microneedles with 0.5 HiO from 50% ale., de- 
comps. (anhydrous) 155-60°; disodium salt, yellow mieroneedles with 6 HjO from 70% 
ale. 4 '-Aminophenylarsonic acid, pale yellow microneedles from 95% ale., intumesces 
154°; monosodium salt, thin yellow platelets with 2.5 HjO from 50% ale.; disodium 
salt, delicate, yellow needles with 7 H«0 from 50% ale. Phenylelydne, could not be 
obtained cryst.; sodium salt, flat, brown-yellow microneedles with 2 HjO from 50% 
ale. p-Tolylglycine, flat, pale, terra cotta-colored microneedles from 60% ale., intumesces 
148-9°; sodiam sail, tan microneedles with 1.5 HjO. Bensyfgfynw, almost colorless 
microneedles and prisms from EtOH-HA intumesces 165-60°. 4 ’-Melhoxyphenyl- 
[lycine ethyl ester, obtained as the sodium salt, yellow-brown leaflets and flat needles 
with 4 HiO from 85% ale.; glycine sodium salt, yellow microplatelets with 2 H|0. 
4 '-Ethoxyphenylglycirte ethyl ester, almost colorless microrhombohedrons from 25% 
ale.; sodium salt, cream-colored leaflets with 2.5 H,0 from 70% ale.; glycine sodium 
salt, thin, yellow microneedles with 2 HA 4 '-Aminophenoxyacetic add, microcrystals, 
m. 132° (disodium salt, brown needles with 6.5 HiO from 85% ale., gradually darkens 
and decomps, on standing) ; ethyl ester, minute, salmon-colored leaflets from 60% ak., 
m. 132-3° (decompn.) (sodium salt, brownish microneedles with 5 HjO from 85% 
ale.). p-Aminophenoscyacetamide, cream-colored microneedles and hairs from 50% 
ale., m. 162° (effervescence); sodium salt, delicate drab needles with 6 HiO from 50% 
ale. p-Aminophenoxyacetmelkylamide, minute, flat, cream-colored needles wrtlr 1 HiO 
from 50% ale., m. 170° (decompn.); sodium salt, hair-like ne^es with 4 HA 4'- 
Methylaminophenoxyacetic acid, greenish yellow microspindles, m. 166-60°. s'-Me- 
thyl- 4 '-aminophenoxyacetic add, obtained as the disodium salt, light brown hydrated 
plates, from ie methyl ester, minute needles, m. 105-7° (decompn.) (sodium nifr, reddish 
brown microneedles). z'-Methyi- 4 '-aminophenoxyacelic acid, likewise obtained as tlgp 
disodium salt, long, flat, pinkish yellow microneedles with 4.6 HjO, slowly decoirrpg. 
on exposure, from the methyl ester, purple-brown microleaflets from 50% ale,, decomps. 
143-4”. 2 'j'.Dimdhyl- 4 '-amirtophenoxyaeetk add and the disodium sah, pale jdlagi 
needles, were not obtained analytically pure; the methyl ester, gray-yellow, short, 
flat, pointed microneedles with 1 .5 HA decomps. 120*. u'-Melhyl-d'-*sopropylr4*T 
ominaphenoxyacetie acid, obtained as the disodium salt, minute, flat, pale bnoTO n^^fflas 
'with 9.5 Hd) from HAEtOH; mWkyl erter, microneedles, decmnps. 145°. }'-f(dh^ 
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6*4s»^ropyl^'-em$nopktncxyaceiic add; duodium saU, yeilow mkrofeaflets with 
4 HsO from HiO-EtOH metkyi e^tar, yellow roicroleaflets with 1 . 5 HiO from 60% ale., 
intmnrimi i^wut 130* oo rapid heatins, htnis oransc above 120* on ^ow heating. 
tlWB gradually darkens but does not m. 275*. y-Brormh^'-aminafikmaxyaceiic acid, 
derate, pale ydlow microiieedks with 3 HtO. decomps, (anhydrous) about 120*; 
(Nsaditm satt, fiat, pale brownish yellow needks with 4 HtO; mdhyl ester, long, curved 
cream>colored micnmeedles, decomps. 154-6*. 2 ‘MetA^ 4 ’aminO”d^amapkenoxy‘ 
acetic add, grayish microcryst. aggregates from 60% ale., decomps. about 166*; di- 
sodimm saU, indefinitely cryst. sol. in HtO with deep orange color; methyl ester, deli* 
cate pinkkh microneedles, tnturoesces I8fi*. 4 '-Ami»o- 6 ’-acelaphenoxyacetic acid was 
iK)t<ri>tainedpure;dirodh<m salt, pale brown microlcaficts with 5 HtO from HtO-EtOH; 
•melkyl ester, hair-like needles. efTervesces and reddens about 165*. Diato-s-methyl- 
bentate-le-arsonic acidl-p-aminaphenoxyacetic acid, obtained as the disodium salt, 
minute, brownish leaflets with 6 5 HtO; methyl ester, minute, flat needles, dccomps. 

{sodium salt, drab microneedles). Diaso> 2 -br(mobensene‘[ 4 ‘crsonic acid]’ 
p-aminopkenoxyacetic acid, drab microcrystals from 60% ale., intumcsccs about 130*; 
disodiam salt, minute drab crystals with 4 HtO; methyl ester, brownish microneedles, 
intumtsoes 123-5* (sodium salt, pinkish hairltke microneedles). X. Azo dyes derived 
from anasUlc add. Ibid 1646-54. In the course of the preceding work it was found 
that cert^ classes of aromatic NHi compds. yield aminoazo dyes at once when coupled 
with diazotized arsanilic ackt (A) or give diazoamino compds. which rapidly rearrange 
into the dyes. o-MeNHC«H4COiH added to the neutralized diazo soln. rapidly gives 
the dtazoamino compd. which slowly rearranges into the dye on standing or rapidly 
<Mi addificatiou with AcOH; the N-Ui and iV*isoamyl compds. behave similarly. 
Under the usual concEtioas of coupling in neutral or slightly acid soln. m-TltNC^Hr 
OCHiCOsH (B) at once gives a dye in which it is assumed that the azo group has entered 
the ^position to the NH| group. Azo dcrivs. were also obtained from 2 groups of 
substitution products of m-anisidine and B in one of which the ^'position to the NHj 
group is free and in the other of which this position is occupied by a substituent; in 
these two classes of compds. the azo group probably enters the P’ and o-positions, 
resp., to the NHt group. Finally, the o-Me. (»'MeO and c>£tO derivs. oT phenyl- 
glycine (C) at once form dyes under the conditions under which the unsubstiluted 
C gives principally the diazoamino compd. (preceding abstr ). In most cases the re- 
action between the diazotized A and the coupler proceeded smoothly with very little 
gas evolution but the isolation and purification of the resulting dye often presented 
cmuttderable difficulty and much experimentation was necessary to discover the best 
conditknu of cou(^g and whether the dye could best be isolated as the free add or 
the raoncH or di-Na salt. The mono-Na salts are generally very sparingly sol. in HtO. 
the di-Nft Salts readily sol. ; even very dtl. solns. of the latter immediately give amor- 
I^ous ppts. with salts of the heavier metals. The following compds. are described. 
Bemune- 4 *‘arsonic acids: i-Amino- 2 -methexyttapktkalene-pazo, narrow, bluish black 
microplateiets with 1.5 HtO from 60% ale., does not ra. 28.5*. sol. in coned. HjS 04 
with deep purple and in dil. NaOH with deep cherry-red color; t-amino- 4 -methoxy- 
naphthakne-z-aso, dark brown microcryst. aggregates with 1.5 HjO, sinters, darkens, 
s<rften$ about 195*, intumesccs about 225®, sol. in coned. H*SOi with purplish red color 
changing to brown-re*i and again to purplish on diln., sol. in dil. NaOH with deep 
clien7^4ed cedor; 4 ~methyUimirui-$<arboxyphenylato, brick-red, thin microneedles 
and plates fnmi 60% does not m, 280®, sol. in coned. HiSO* with deep orange, 
til Jmt 10% HCI with red color (the hydrochloride sepg. on cooling in narrow purplish 
red'plates with sted-blae reflex), gives io dd. HQ with NaNO* a ppt. (presumably 
the mirosp compound^ of pale salmon-colored microneedles, forms a monosodium salt, 
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short, brownish yellow microneedtes with 2.5 HiO, and a disodium saU, flat, red micro- 
needles with 8.5 HiO from 70% ate.; 4-€ikytamno~5-€arboxy^tenyUue, deep onnge 
rectang:ular platelets from 85% ale., does not * 10 . 276*; 4-isoam^<miiuhS‘Carhoxy’ 
phenylazo, orange-red striated platelets fiwn AcOH, does not m. 276*, sol. in ooned. 
H 2 SO 4 with deep red-orange, in coned. HCl with deep red color {hydrochloride, dark 
micronecdles; sodium salt, orange microleaflets with 2 HfO); 4-<unino-2,j^imethoxy’ 
5’Carhoxyphenylcto, long, narrow, orange-red platelets with 2 HfO from 85% ale., is 
deeper red when anhydrous, does not m. 275*, sol. in coned. HjSOf with deep orange, 
in boiling 10% HCl with dark red color (hydrochloride, brown platelets and flat needtes; 
sodium sail, flat, brown-orange raicroneedles with 2.5 HiO); 2^minO’4,s-4tmelho3ty'- 
j-carboxyphenylazo, brown leaflets and microcryst. aggregates with about 1.5 HjO 
from 50% ale., turns darker brown on dehydration, decomps, somewhat on heating 
but does not m. 290*, sol. in dil. acids with red color changing to orange only tm high 
diln., sol. in coned. H]S 04 with intense red color, only partially sol. in COQcd. HCl 
(hydrochloride, dark orange-red microcryst. spherules; sodium salt, orange-red micro- 
crystals with 1 . 5 HfO, becoming chocolate-brown when air-dried, sol. in alkalies with 
orange color). 4-{Pkenyl‘(4^-arsonic acid)-ato]pkenylglycine (5.3 g. from a diazottzed 
soln. of 4.4 g. A added to 3.1 g. C in 40 cc. iV HCl dild. to 100 cc. with 0.5 JV HCl), 
orange-red lenticular platelets with 0.5 HjO from 50% ale., m. 170-5* (decompn.), 
so), in dil. alkalies with reddish orange, in coned. HtSOi or 1 : 1 HCl with deep red ceflor 
{hydrochloride, red microneedles with purplish luster): 2-methyl derioaiive, red-brown 
needles, leaflets and rhombic platelets with 1 HfO, intumesces 157*, sol. in coned. 
HfSOi with deep red color (hydrochloride, minute, dark brown platelets with purple 
luster); 2-methoxy derivalm, steel-blue platelets with 1 .5 HfO, ra. about 160* {effer- 
vescence), intumesces (anhydrous) 167*, sol. in coned. HtSOi with deep purple, in 1 : 1 
HCl with deep red, in dil. carbonates or alkalies with orange color (sodium salt, thin, 
pearly, orange-red platelets with about 2 . 5 HO, sol. in HjO with deep red color changing 
to brown and sepg. in microcryst. spherules of what is apparently another hydrate; 
addition of NaOAc or NaOH produces a clear deep orange soln.) ; 2-etkoxy dervnlive, 
flat, purplish brown microneedles, decomps. 245-50*, sol. in HfSOi with deep red color, 
appearing purple in thin layers (sodmm salt, orange-brown platelets with 2.5 H|0 from 
50% ale., sol. in HtO with brown-red color). a'-\Phenyl-(4-crsonic acid)ato]-a-no^- 
thylglycine, crystals with 0.5 HjO from 25% ale., m. about 275* (decompn.), sol. in 
H 1 SO 4 with deep red color in HjSO^, appearing purple in thin layers; disodium salt, 
crystals from 85% ale. sol. in H:0 with purple color. 4-[Phenyl’{4'’arsonic add)- 
aso\ph€nylaminomethylsulfonic acid, H^)AsC«H 4 N:NC«H 4 NHCHfSOiH, flat, red needles 
with 2 HfO from 25% ale. , sol. in boiling HjO with red color, turns bright red when heated 
rapidly to 185*, m. partially 187-9*. sol. in HtSO« with a deep orange color quickly 
fading to yellow (disodium salt, delicate orange needles with 4.5 HfO from 50% ale.); 

2- methoxy derwative, flat, violet needles with 1 .5 from 50% ate., reddens ami softens 
(anhydrous) above 155*, m. 158-60* (slow gas evolution), sol. in HfSOt with deep 
purple color changing to deep red on standing {disodium salt, orange-red microneedles 
with 3 HfO, sol. in HjO with deep orange-red color). 3-Amino-6-\phenyl-{4'-arsimic 
acid)azo]phenoxyacetic acid, red needles with 1.5 HjO, blackens (anhydrous) but does 
not m. 285*. sol. in coned. HjSOf with orange-red, in dil. alkalies with orange, in 1: 1 
HQ with orange-red color {sodium salt, orange microcrystals; hydrochlorides, orange- 
brown micTOcrystals) ; 4-meikyl homdog, flat, dark red needles with 1 HtO, inttunesoes 
242-3* when heated rapidly to 240*. sol. in com^. HtSOi and dil. alkalies with orange 
cdor {sodium salt, red crystals; hydrochloride, orange-red microcrystals). 2-Mdkyi- 

3- amiHo-4-[phenyl-(4'-arsonic acid)axo]pkenox^^icdic acid, fllat, purfflish brown need^ 
with 2 HfO from 33% ale., intumesces 187-8*. sol. in coned. HtSOf with deep orange, 
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ptrthUy m coacd. HCl with red color (hydrockhruU, dull red microcrysUls); j^nmine’ 
6^metkexy compeund, fiat, Iwonie needles and platelets with 4.5 H|0 from 50% ale., 
aw^ (hydrated) 175-85 intumestsa (anhydrous) 208-13*', sol. in dil. alk^ics or 
carbonates with oranfe-red, in coned. H 1 SO 4 with bright red, in 1:1 HCl with deep 
purplish red color (kydrochhride, dark brown microplatelets}. 4’AmiiUh6^ethoxy- 
j-\pkeny{-i4*’<irs(mic acid)aso]phenoxyacefic (uid, minute maroon platelets with 2 H«0 
from 50% ale., does not m. 280^, sol. tn HsSO« with bright red color (sndium saU, choc- 
olate microiieedles with 6.5 HiO from dil. NaOAc: hydrochloride flat, dark red needles. 
4’AmiiuhS-\pkenyl-(4'-arsoHic acid) ato\-t,2‘bispheHoxyitcrtk acid, dark purplish mi- 
crocrystaU with 3 HfO from 50% ale., softens and sinters (anhydrous) on heating but 
docs not m. 280**, sol. in HjSOi with orange-red color {rodtum salt, dark purplish brown 
microcryst. spherules with 4.5 H^O, sol. in alkalies or carbonates with orange-red 
color). €t^AmiH0-$-\phenyl‘(4-arsoHic afid)\ato-a~naphthcxyacelic acid, flat dark 
red needles with golden luster from 50% decomps, about 285", sol. in coned. H^S 04 
with deep purplish red color; disodium salt, dark brown felted niicronoedlcs with 
9 HfO from 50% ak., sol. in HiO with dark purplish red color. a-Amino-a'-\phenyl- 
(4-<trsenic <Uid)\atch0-Hapkkoxyacctic acid, red-brown microcrystals with 1 HiO from 
50% ak., does not m. 285"; disodium sail, almost black microhairs with 8.5 HtO from 
50% ale., sol. in H|0 with deep red color. 2-Hydroxy’S’\phcrtyl‘(4'‘Crsonu: acid) 
ato]pketU}xyacetic acid, brown microplatelets with 0.5 HtO from uq. solii., docs not m. 
280", sol. in dil. NaOH with bright orange, in conccl. HfSOi with deep red-oraiigc 
color; sodium sail, yellow, indefinitely cryst. microglobulcs from 50% ale. C. A. R. 

Some additive compounds derived from arsines. Gborcs Josbph Burrows 
AND HtrsTACB Ebsnbzbr Turnbr. Univ. Sydney. J. Chem. Sac. 119, 1448-50(1021); 
cf. C. A. 1$, 510. — The following additive compounds were prepd.: PHMciAs PI|, from 
1 mol. of each of the components in CS», orange prisms, m. 140®. PhMejAs.AsIs, 
from boiling CHCb as orange-red leaflets, m. 15.3®. PhMejAs.Sbli, from C«H« orange 
prisms, m. 165®. PhMeiAs.Bili, vermilion prisms from ale., m. 198-200®. 2 PhMe*- 
AS.S 11 T 4 , chocolate-colored leaflets from CSi. m. 140-5®. 2 PhMejAs.Cdli. from the 
components in aq. soln., ra. 194®. PhMojEtAs Hgl*. pale yellow prisms, m. 135®, 
from the components in dil. AcMe. PhMejEtAs Pblj, pale yellow prisms, m. 203*. 
Tertiary amines combine with Aslj and with iodoarsincs to give yellow solids which 
are readily hydrolyzed to the hydrokxlide of the base in question. C. J. West 

Derivatives of sulfttr in commercial salvarsan. 11. Harold King. Nat. Inst. 
Med. Research, Hampstead. J. Chem. Soc.\l%\Alfh20(\^2i)\ cf. C. /!. 15, 3085. — 
TThis part contains proof of the constitution of 3-araino-4-hydroxy-5'Sulfophenylar- 
sonic acid (A). 2,4-HOjS(DiN}C*H*OH, prepd. by adding .30 g. ^-OjNCflH*OH to 
80 g. HtSOi (16% SOi) at — 10® and keeping at 0® for 24 hrs., and isolating os the Ca 
salt, was reduced with Sn and HCl to the NHtderiv. (Ger. pat. 113,337), which was 
then diazotized in HCf and treated with Cu p>owder; the acid was isolated as the am- 
monium salt, C«HiOiNtS, long, glistening, delicate golden leaflets, readily sol. in hot 
HfO and giving a wine-red color with FeCl*. Lead sail, orange-yellow pri.sm 5 with 
wedge-shaped ends, or hexagonal plates. d-Nilrophenol-o-sulfonic acid, from the 
Pb salt by deojmpn. with H,S, delicate, pale yellow needles, very sol. in HjO, is not 
extd. by EtjO and is not pptd. by addition of coned. HCl to the solid NH 4 salt. Re- 
ductioo of the NH* salt by Sn and HCl gave 6'aminophenoLo-sulfonic acid, identical 
witi the acid obtained by hydrolysis (Karrer’s method) of [3,4,5-HiN(HO)(HO*S) 
C|H»A 3 *«]t. crystals with 0.5 HjO; barimn salt, rosets of glistening hexagonal leaflets. 
NaNOi and HCl gave an orange-red soln. which gave a blue dye with ^-CuHtOH.- 
FeOa gives an intense cherry-red color. On nitration 4-nitro-6-aminophenol-o-sul- 
fonic acid is formed, which seps. as a stable monohydrate in columns or stout prisms, 
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losing H^O at 140'*, as a dimorphous dihsrdrate, long, glistening needles, wfaidi ^owly 
pass into sola, with deposition of a 2ad dihydrate, flattened, serrated needles, cs (d ^ 
stable monohydrate. It decomps, violently at 285^; amnumiitfn dianK)iid’>slu4wd 
leaflets; diazotized, the add gives an insol. red dye with The isotnerk: 

6-nUro-4~amino acid is not changed at 290**; the ammonium salt forma needle as does 
the barium salt, the salts being more sol. than those of the isomeric add. Both adds 
upon reduction give 4,6‘diaminopkenyl‘thsulfonic acid, the hydrochloride of which 
seps. in diamond-shaped leaflets from HtO. while the base seps. as mlcroplates or leaflets. 
Ttie barium salt forms nodules or warts. FeCU gives a deep red rapidly darkening to 
purple. Diazotized, A-CioHtOH gives a purple-blue dye. A, on reduction, gave the 
corresponding arsenious acid (not the sulflnoarsinic add of the first communication). 

c, j. WasT 

Action of organomagnesium compounds on arylsulfonyl chlorides. E. Wbdbkind 
AND D. Schenk. Forstl. Hochschule in Hann.-Munden. Ber. 54B, 1604“12(1921). — 
The course of the reaction between Grignard reagents and sulfonyl chlorides differs 
entirely from that with carboxylyl chlorides and depends, moreover, on the nature of 
the components. Thus, when 33 g. Mg and 148 g. BtBr in 300 cc. EtiO arc slowly 
treated in tee with 65 g. p-MeCiH«SOiCl in 250 cc. EtiO, allowed to stand about 12 
hrs. at room temp, with frequent shaking, decompd. with ice and very dil. HtSOi and 
washed with H3O, the aq. sotn. on evapn. and extn. with ale. yields (p-MeC«H^Oi)tMg 
and the EtiO soln. on evapn. and distn. with steam gives 15 g. of the volatile ^MeCr 
H*SEt, bw 117-9®, and a small amt. of the non-volatile (p'MeC«H4)iSiOj, m. 87-8®. 
From 142 g. Mel and 24 g. Mg in 400 oc. EtiO with 48 g. f^MeC^iSOiCl in 300 ce. 
EtjO arc obtained only 2 g. p^tolylmercaptan methyl ether, refractive oil with narcotic 
odor bio 104-5®, while the chief product is the disulfoxide. PhSOiCI (25 g.) in 100 
cc. EtaO with 70 g. PhBr and 10 g. Mg in 200 cc. EtiO yields 1 . 5 g. Phi, m. 71 ®, a very 
small amt. of an oil with unpleasant odor, bno 240-80® (probably PbtS), and, as chief 
product, PhjSO, m. 70-1®. From 34.2 g. p-MeCiHiSOiCl in 150 cc. EtiO with 85 
g. PhBr and 12.9 g. Mg in 200 cc. EtiO were obtained 2.5 g. Phj and 15 g. of residue 
non-volatile with steam, crystg. from Hgroin in needles, m. around 80®, which apparratly 
consisted of a niixt. of MeC«H4S02Pli and MeC»HiSOPh, and from which the pure 
sulfone, m. 124.5®, was isolated by fractional crystu. The aq. soln. of the reaction 
product contained (MeCiH4SOs)iMg. a-NaphthyU and camphormagnesium bromides 
reacted quietly with MeCiH^SOCI but no homogeneous products could be isolated. 
p-MeCiHtSOjEt (16 g.) in 75 cc. EtiOwith 5.7 g. Mg and 26 g. EtBr in 100 cc. EtiO 
reacts without evolution of heat; after several hrs. the mixt., originally mobile, be- 
comes ^scous and is gently warmed for a short time; it is then decompd. in the usual 
way. The EtiO soln. yields but a few drops of a yellowish oil with a penetrating odor, 
gives a cryst. ppt. in EtjO with ale. HgCU. The main product is (MeCcH4SOi)r 
Mg (18 g. of the hexahyJrate). Cbas. A. Roxmxra 

Rearrangement and saponification of toluene-^ulfon-^'-anisidide and its N'- 
meth^ derivative. J. Halbbrkann. Inst. f. Schifls- u. Tropenkranldi., Hambuig:. 
Ber. 54B, lQ 65 - 7 o{i 92 l).-~ 4 -Methylbenzene-SMlfontH€ihyl- 4 '~mcihoxyphen;!dantide [N~ 
motkyl-N-P^uenesulfon~p-anisidide) (A), from 1 g. MeC«HiSOiNHC*H<OMe (B). 
in 3.65 cc. if NaOH and 6.5 cc, HiO shaken with 0.46 g. Me»SOi or heated some Ins. 
on the H|0 bath with 0 . 68 g. p-MeCtHiSOiMe in 5 cc. MeOH, quadrangular prismatic 
pnhirmiR from 75% ale., m. 68-9®, difficultly sol. in dil. acids and alkalies, eoL in 
(d. 1.84) without color but the soln. on standing in the air assumes a deep t^ie-vioiet 
color changed by a ^ttle HA into red and by HrO into brick-red. Bfhen 16 g. Ar'in 
22 cc. H1SO4 (d. 1.84} and 8.5 cc. AcOH was heated on the BdO bath it st® gave a 
turbt<£ty, even after 3 hrs., iritb HiO and no increase in sqly. was attained by graduaSy 
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raistag the temp, up to ISO*. After cooling, the mixt. was dild. with an equal vol. 
of H|0 and boiled i hr., still without any apparent change. The product was t hcreforv 
poured into HiO, whereupcm the ppM. <h 1 soon solidified; this was rubbed up, filtered, 
washed with dil. soda and HsO. dried and crystd. from 500 cc. ale. after boiling with 
charcoal, yielding 2-methylaminO‘^‘niethoxyphenyl sulfow (C), prisms, m. 160“, 
insol. in alkalies and cold dil. acids, shows a blue fluorescence in the solid state and in soln. 
in CHClb Me^CX), CiH*, AcOEt and ale. but not in AcOH, sol. in IltSOi without color 
or fluorescence, easily sol. in hot HCl (d. 1.06-1.125). Neither A nor its isonierBis 
sapond. or otherwise changed by boiling 24 hrs. with ale. KOH or by heating alone 
1 day at 160". C (1 g.) in 5 cc. HCl (d. 1 . 125) and 30 cc. ale. treated in ice with 2 
mots. NaNOt, allowed to stand a long time and pptd. with H.;0 gives p-l<>lyl 2-mclhvl- 
Hitr0soamino-s-metkoxyphtnyl sulfoiu, stout rhombohcdral, partly almost cubical 
crystals from ale., m. 86-7®, gave in the Llcbermann test first a green, then a perraa- 
oent blue color, insol. in alkalies and dil. adds, shows a slight blue fluorescence when 
rubbed. p-Tolyl 2-meihylacelyUimino-5~metkoxypkenyl suljom, from 2 g. C boiled 
1 hr. with 6 cc. AciO and a trace of coned. quadrangular needles from ale., 

m, 138®, insol. in dil. adds and alkalies. A reairangement similar to that by which 
C is formed has been described by Witt and his pupils (cf. C. A. 9^ 307), according to 
whom short heating with 80% HiSOi at 135-50® brings about hydrolysis to MeQHiSOjH . 
H, found, however, that under these conditions there is complete rearrangement 
but that not a trace of />-MeOC*H|NHMc (D) is formed; systematic expts. in sealed 
tubes at 150®, beginning with 10% HjSOi. showed that up to 40% add there is l)ut 
little hydrolyas, most of the C being protected from attack by its slight soly.; 50'^^'f 
add gave better results and the highest yield of D (&}%) was obtained with 50% add, 
the rest of the C (except for a small amt. decompd.) being partly unchanged and partly 
rearranged; 70% acid at 120® effected a complete rearrangement. According to 
W., the above rearrangement is limited to alkylated sulfonamides, sulfonamides 
of primary bases undergoing only cleavage and the resulting amine often being simul* 
taneously sulfonated. H., however, has succeeded In effecting the rearrangement of 
thenon-alkylated B, 10 g. of which heated I hr. at 150® with 40 cc, of HjSO* (d. 1,84) 
and poured into ice H,0 gave 3.5 g. 2,5-HO(HiN)CeH,SO,H (E). needles, turn faintly 
violet about 270®, then darken and gradually carbonize above 300®, reduce cold AgNOa 
and hot Fehling sola., couple with i^-naphtbol in soda after diazotization, give quickly 
with FeCh, through reddish brown and violet, a deep blue color and then slowly, 
a violet-red color. If the needles are dissolved in just the necessary amt. of boiling 
H|0 the B soon seps. in cubes or quadratic and rectangular tablets followed on tong 
standing in the cold by needle druses from which radiate long hairdike needles. Thu 
tabkta arc anhydrous, the needles contain I H,0. The H^SOi filtrate from the E, 
extd. with much ^tjO, yields p-lolyl z^aminO’S-methoxyphenyl suljone, stout, slightly 
reddiA yellow prisms from ale., m. 148°, insol. in alkalies and dil, acids, easily sol. 
In HCl of d- 1.06 and repptd. by HjO, gives an olive brownish ppt. with FcCl» in ale. ; 
the best yield (35%) is obtained by heating 1 g. B 1 hr. at 1 1 0 ® with 3 cc. of 80% H2SO4: 
acid of d. 1 .84 at 93° gives only 3 -5%. The slowly seps. from the soln. 

in cold add of d. 1 .06 in long, pointed, quadrangular needles. Acetyl derivative, stout 
quadrangular needles from dil, ale., m. 134®. The following azo compds. were prepd. 
by diazotizQig Uie sulfone in dil. MciCO, coupling the phenols in soda, the W-C1H4- 
(Nft)» in HCl, and, in the last case, pptg. with soda. Bis‘i,y{4'-methoxy~2'-p-tolu^ 
eii^f(mytben»eneawU,ii-dihydroxyben^ jMeO(MeC*H4SO:)C*H|N; N ]iC4Ij(OH)!, 
sept, as a l^-product from the serfn. of the monoazo dye in boiling AcOH on cooling 
hi fine, orange-red needles, darken above 250°. m. 272° (decompn.), insol. in oq. alkalies, 
.ea^ sol. in ale. alkalies wi^ deep red eder and completely repptd. by H,0. sol. in 
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HtSOi (d. 1.84) with violet-red color; when the mother liquors are dild. with H|0 
and the ppt. is dissolved in NaOH and treated with HCI there is obtained i'-mel'koxy- 
s'-p^ioluenesulfonylbenzeneaio-s^-dihydroxybentene, stout, brown-red needles from dil. 
AcOH, m. 219®, sol. in H 1 SO 4 with deep brown-red color, 4'‘Methoxy-2^-p-Muene~ 
sulfonylbenzeneazo-s-naphthalene, bright red quadrangular needles from ale., m. 203®, 
insol. in alkalies sol. in H:S 04 with KMnOi color changing to reddish blue with a 
trace of FeClj, in org. solvents with red-brown color changed by NaOH to deep red, 
the Na salt (which is almost msol. in HjO) remaining in soln. in the org. solvent (ex- 
cept BtjO). 4'-Methoxy^2'-p-loluenesulfonylbtnzemazo-2,4-diaminobentene, dark vis- 
cous mass with green shimmer; hydrochloride, stout violet-red needles from dil. ale. 
The HjSOi soln. is brown-red with a violet tinge. p-Tolyl 2-cmino-s-hydroxyphenyl 
sulfone, from the Me ether heated several hrs. at 150® with 10 parts HCI (d. 1.125), 
taken up in HjO, treated with excess of NaOH, freed from the unchanged Bt*0 with 
CHCla, acidified with HCI, made alk. with soda and repeatedly extd. with EtfO, stout 
prismatic columns from QHe, ra. 150®, easily sol. in alkalies, shows a blue fluorescence 
both in the solid state and in soln., couples with diazotized amines and, after diazo- 
tization, with phenols, gives with FeCU in ale. an olive-brown color passing through 
greenish. Chas. A. Roun,i,itR 

The preparation of nitrophenetole from niirochlorobenzene. A. V. Bu>m. Soder- 
tiilie. Helvetica Chim. Acta 4, 297-318(1921); cf. Ber. 8, 1626(1875); 15» 1002(1882).— 
The mechanism of the following reaction was studied: 

.OjNCiHiOR 

/ 

f.O,NC,H,Cl (A) + KOR — >-0,NC,H40H 

\, .NC4i4Cl 
0 < 1 
'NC,n,ci 

The rate of reaction to form B and C can be followed by a Cl-ion detn., using Volhard’s 
method; this is designated as the Ag titer. During the reaction the alkalinity of the 
soln. is reduced with the formation of two neutral compds. and the acidic C, thus afford- 
ing a means of following the rate of reactioa by using different indicators. The re- 
action is made more complicated by the fact that free alkali is used in the formation of 
D: 

4RNO. + 3EtOK = 2(RN).0 + 3AcOK + 3H,0 

Phenolphthalein, brilliant yellow and Congo red were used as eztemal indicators and 
the results designated as Ph titer, Br titer and Ko titer, resp. The results thus obtained 
give the following information; Ag, B and C; Ko, B and D; Ph, B, C and D; Ph 
-h Ag, D; Ko - Ph, C. The accuracy of this analysis was checked by isolation of the 
reaction products; HiO is added, the ale. removed by distn., halogen-free HNO, added 
to nentralize the residue and steam distd. to remove A and B. The Cl ion in the steam- 
distd. residue was detd. on an aliquot and found to be somewhat less than when detd. 
directly on the original reaction material because of solidification in the pipet and the 
coeff. of expansion. D seps. quant, from the steam-distd. residue on cooling; after 
filtering and making add with H:S 04 , 4 >-nitrophenol is removed with steam; ^nitro- 
phenol was usually isolated by evapn. of* the distn. residue and lecrystn. from coned. 
HCI. Better results were sometimes obtained by dissolving the crude ^nitrophenol 
in N NaOH and titrating the excess alkali although the resinous imparities do not re» 
act neutral and interfere with the titration. A mixt. of 0.1 moL of A in hot EtOH. 
and 0.1 mol. c. p. KOH was placed in a thermostat under a reflux condenser. To det. 


(B) 

(C) 

(D) 
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the taftietice.of ooocn. three different trdns. were made with different amts, of BtOH 
•ad H|0. At refukr intervals. 5 oc. portions were removed and titrated with 0. 1 
JVHNOttoobtmthcni, Br. and Ko liters, after which KjCiOt was added to the neutral 
solo, and titrated with 0. 1 AT A^NOi to obtain the Ag titer. The concns. used were: 
0.1 mol. A, 170 oc. EtOH and 44 cc. H/> (X): 0.1 mol A, 120 cc. EtOH and 80 cc. 
H|0 (T); 0. 1 mol. A, 240 cc. EtOH and 160 cc. H>0 (Z). The results for the different 
concns. and temps, were tabulated and plotted on logarithmic paper. It was found 
that at 60^ the reaction b very slow. 0.5 having reacted after 115 hrs. At 70” 
the rate of reactkm increases rapidly; 50% the Cl had been displaced after 44 hrs. 
with concn. Y and with concn. X after 20 hrs. At the l>oiling point of the mixt. the 
concn. of the reacting substances has very little uiflueuce and a curve is obtained which 
' lies between the curves for X and Y at 70”. cutting the latter at 1 10 hrs., after which 
it rises very slowly ; 0.5 of thereactimiiscorapleteafter 29hrs. and at 150 hrs. the amts, 
of the reaction products remain almost oemst. The yields at the b. p. are less satis- 
factory than at lower temps. To calc, the amt. of D formed during the time from I 
to the ftdiowing formula is used: l(Ph + Ag)titer at / — (Pb -f AK)titer at ('] 
X 1 .7 * azoxy %. When the Br titer is used in place of the Ph titer the result must 
be multiplied by 2 as the Br titer is influenced in this reaction by the presence of D. 
The reason that the % of KCi does not continuously increase after 150 hrs. at the b. p. 
of the reaction is due to the formation of about 20% D, which does not have the Cl 
in a reactive form, and at the same time a corresponding part of the free alkali is used 
in the formation of KOAc, thus removing KOH from the reaction. It was found that 
at 70” the rate of reaction varies indirectly as the amt. of solvent and directly with the 
concn. of the ale. The relative concn. between B and C is not noticeably changed by 
such a variation in the s(flvent. The same was found to be true at 50” and 00”. PhH 
in place of HtO for diln. was found to reduce to a high degree the rate of reaction and 
yidded about three times as much of D as in the corresponding expts. using HiO. When 
MeiCO was used to replace the HtO considerable amts, of tar and resinous materia! 
were formed. The following catalysts were tried and found to have no favorable in- 
ffuence: Cu, Cul, I, HgO and Hglj. When NaOH is used to replace KOH the results 
are almost identical; if 1 mol. excess alkali b used the rate of reaction is increased but 
about twice as much C b formed and after 47 hrs. 34% of D is present; if the 1 mol. 
excess alkali b added gradually during the reaction the yield of B b somewhat better. 
If the free alkali b replaced by 1 to 3 mob. of carbonate the reaction is decidedly slower. 
o-OiNC^H^Cl was found to yield the same results as A except that the velocity of re- 
aetkm b much less; curves are given for comparison with A under the same conditions. 
From a kinetic study of the reaction it was found that at temps, below 70” the reaction 
b bimoL, while at the b. p. it b of the third order. The consts. for the reaction are tabu- 
lated and from them it is possible to calc, the amt. of A which has reacted after any in- 
terval of time. * • N. A. Lamcb 

S yntt aa i i and ddbydratkm of ethyljvopyipbenjdcarbinol. Vabtk^s YiaxMiAK. 
Compt. rend. 173, 362-4(1921). — By dropping BsPr into EtMgl in EtjO, and decompg, 
with ice, a crude product U obtained contg. eihylpropylphenyUarHnol, most of which 
is found in the fraction 132”. No phenylurethan of thb aJc. could be prepd., on 
account of the ease with which it loses HjO, giving a deriv. of CtH^. Complete dehy- 
dration takes place on passing the vapors over infusorial earth heated to dull redness, 
giving a liquid, b. 216 ”, having the formula CuHu, which decolorizes Br water, and gives 
a nitroMte with a very low m. p. Oxidation by CiO. in AcOH gave EtBz (semicarba- 
zope ni, 175*). showing that the unsatd. hydrocarbon consists at least in part of j- 
pkemyl- 3 -iexene, EtCHiCPhEt M. R. Schmidt 

Conpovadt of tatfuric aaid with die chlorido and anhydride of benzoic acid. 
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Max Bergmann and Fritz Radt. Kaiser-Wilhelm-Iiut f. Faserstoff>CheaL| Berlia* 
Dahlem. Ber. 54B, 1652-5(1921).— It has long beea known that acetylatioa with 
AczO or benzoylation with BzCl or £z«0 is accelerated by anaU amts, of HsSOc^nd 
it baa often been assumed that this is due to the intermediate formation of mixed an* 
hydrides of the COsH acid and the H3SO4, but thus far no such products ha.vebe^ iso- 
lated. It has now been found that if 5 g. BzCl in 3 cc. dry CHCU is treated with 3.4 
g. anhydrous H)S04 an addition product begins to sep. in a few mih. in long prismatic 
needles or more compact crystals; these are filtered with gentle suction, washed with 
CHCU-CSj and then with CS* (care being taken that they never become entirdy dry 
and exposed to the moisture of the air) and dried in a desiccator; yield, 55%. 
Under these conditions they are stable for several days, m. 52-3^ have the compn. 
CtHtCIOsS, are instantly decompd. by HtO with formation of BzOH, can be recrystd. 
unchanged from dry CHCb and other indifferent solvents but at once evolve gas with 
moist solvents, give BzCl and ClSOjH with PCh. BziO (8 g.) in 4 cc. CSi tirith 3 3 
g. HjS 04 similarly gives 92% of a compound ChHjiOjS, needles or prisms, m. about 70-2 ®. 
That Oppenheim fin 1870) observed the evolution of HCl and obtained a compd. 
BzSOJl by the action of HiSO* on BzCl was probably due to his using moist HsSO«, 
the H]0 in which immediately decompd. the primary addition product. In view 
of Aschan and Europaus’ observation that AcCl and anhydrous HtSO« evolve no HCl 
(C. A. 7, 3328) B. and R. are inclined to believe that At^H derivs. behave like those of 
BzOH with HtSO*. Chas. A. RocnxBR 

Action of methyl and ethyl alcohols on the esters of 2,6>(lmitrfK and 2)4,6-tri]utro- 
benzoic acids. J. J. Sxjdborouoh and D. D. Karv^. /. Indian Inst. Sci. 4, 177-80 
(1921). — It is shown that when the esters of di-o-nitrobcnzoic acids are heated with ales, 
at 180® the COsMe and COsEt groups are replaced by H, producing the corresponding 
nitrobenzene, COi and the ether. 2.6-{OjN)iCeH|COiMe heated 100 hrs. in a sealed 
tube at 180 ® with 10 parts KtOlI and evapd. to crystn. gave 2 fractions, yellow needles, 
ra. 80-2® and 65-7®, both of which were ideiitifie<l as t«-C*H4(NO»)s by conversion 
into the benzidine and a-CtoHjNHj addition compds., m. 125® and 55-6®, reap. When 

2.6- (OiN)jC4HjCOiEt was treated in the same way and the gases were condensed with 
liquid air, the odor of Et?0 was noticed and 16% of the gas proved to be CO». 

2.4.6- (0iN)jCiH!C02Me (1 g.) similarly treated.with 10 cc. ale. gave 2,4,0-C*H»(NO>)» 

quant. Brnj. V. Bush 

Esters aminobenzoic acidj. Harvey C. Brill. J. Am. Chem. Soc. 43, 1329-3 
(1921).— The aminobenzoic esters were in general prepd. from the NOj esterswith&j 
and HQ below 35® and roughly classified as to their relative anesthetic power (detd. 
by placing a small amt. of the ester on the tongue) into 3 groups: most powerful (0), 
intermediate (6) and least powerful («). Below arc their properties: Allyl ^-ammo- 
benzoate, m. 62® fa): HCl salt, plates, m. 180®. Isopropyl ester, m. 79® (a); hydros 
cfiioride, coarse needles, m. 184®. Bu ester, m. 58® (a); HCl'salt, coarse needles, m. 
198®. Butyl m-aminebenzoate, m. below 0®, b. 245® (&); hydrochloride, plaftes, m. 
128®. o-Isomer, m. below 0®, b. 1^® (&); hydrochloride, needles, lo. 178®. Et 3,5- 
diaminobenzoate, m. 84® ib); HCl salt, plates, m. 248®. Butyl ester, m. bdow 0®, 
b. 266® (0): hydrochloride, needles, m. 253®. 2 , 4 -lsomer, m. 90® (c); hj^fochloride, 
needles, blackens 270®. Of the intermediate NO» esters, the aUyl ^nitrobenzoate 
and Bu m-aminobenzoate are liquids; iso-Pr ^nitrobenzoate m. 96®; the Ba eater 
m. 36®: Et 3,5-dinitrobenzoate m. 91®; the Bu ester m. 61®; andtltt2,4-iaQlIle^nL70^ 

Cbas. a. RxmzuJtti' 

The (Hlieth^iininocyckihezuiol ester of ^>>animobenz(^ aoid. A. B. OsiaREWm 
AND E. C. Kendall. J- Am. Chem. Soc. 43, 1370--1(1921)',— 
hex^ 'p-aminobenzoate (A) was synthesized with the idea of matataming ^lo^ ti^cages 



1921 


io--Or^anic Ckemisiry 


3999 


(-OCH*CH|N») in procaine, ^HiNCACOiCHiCHiNEti, to which lU physiol, 
action is ascribed and at the same time materially increasing the mol. wt. The phsrsiot, 
properties of A and of several of its derivs. with substituents in the cyclohexane ring 
will be described elsewhere. o-Dutkylaminoeydohexanol, from 54 g. a-chlorocyclo- 
hexanol and twice the calcd. amt. of NHEtt heated several hrs. at 150^ bna 224"; 
hydroekioride, m. 160*. p-NUrobentoaU, from 17 g. of the ale. slowly added to 20 g. 
^^NC*H*COCl in Et|0, is isolated as the kydrochlortdf, m. 175® (yield, 80%), which 
with Sn and coned. HCI at about 35* yields A, plates, ra. 72"; monohydrocHloridt, ro. 
163*. Chas. a. Roun4.BR 

Nitro and amino derivatives of m-hydroxybenzoic acid. Victor Fkoblichbr and 
J uuus Bbrbnd Cokbn. Univ. Leeds. /. Chem. Soc. 119, 1425-32(1921). — An at- 
’tempt to repeat Gricss's work {Der. 20, 405) on 2,3-OjN{HO)C4HiCOjH was unsuccess- 
ful, 4-, 5- and 6-NOi acids being obtained but no 2-NO: acid. The disadvantage of 
the method is the resinous nature of the product. HOiCC«H<OAc canuut be nitrated 
with HNOj alone, but in the presence of HiSO*. hydrolysis occurs, followed by nitration. 
MeOiCC«H|OH may be nitrated in CCL vrith fuming HNOj, but the yield is poor. 
MeOjCC*H«OMe is still more difficultly nitrated. Most satisfactory results were 
obtained with HOjCCiH^OMe, of whidi 50 g. were added to 400 cc. Ac:0, cooled and 
then treated with a raixt. of equal vols. of fuming HNOi (24 g.) and coned. H1SO4 
at —6 to —10* for 8 hrs.; yield 50 g. mixed NOj acids, the main product being the4- 
add, with smaller quantities of the 2-acid. The McO group differs to some extent 
from the HO group in its directing influence. 4,3-H:N(HO)C4H»COiH was prepd. 
according to Einhorn [Ann. 311, 43), m. 115-6*. 4‘Carb<imuio-m-hydroxybentoic 
add, from 5 g. of the NHj acid. 2.5 g- KCNO and 10 cc. I!»0, m. 30H*, with evolution 
of NH*. 4-Carbethoxyamino derivative, CnHuOiN, leaflets, m. 260-2*. 4-4m»no-m- 
meihoxybentoic add, leaflets, m. 185-6*. Hydrochloride, not very sol. io HtO. Ace- 
Me, ro. 271*. 4-Carbamino derivative, m. 228*. 4-Carbelhoxyatnino derivative, m. 
201-3*. 2-Amino-m’methoxybentoic add, slightly brown leaflets, m. 170-1*. Acetate, 
needles, m. 20S*. 2-Carbamido derivalm, leaflets, m. 160*. On boiling with HCI, 
the hydarUoin, MeOC*H|.CO.NH.CO.NH is formed, m. 258-9*. 2-Carhethoxyamino 
\ I 

derwaiive, leaflets, m. 162-4*. Meihoxy-y-hydroxyquinaldine-^-carboxylic add, by 
boiling the add with excess of AcCHjCCHEt, m. 270*. d’Carbamidv-m-hydroxyben- 
tok add, s mall prisms from AcOH, m. 166-7* (decompn.). The hydanioin sublimes 
above 360*. C. J. Wbst 

The power of addiUon of some styrene derivatives. S. Rbicb, R. van Wijbk 
andC WaBLLB. Helvetia Chim. Xc£a4,242-9{]921). — In a previous work (cf. C. A. 15, 
513), the speed of addition of Br to the chlorocinnamic adds was studied with the ob- 
ject of detg. the influence of the halogen on the addition power of the double bond. 
The present research was undertaken to establish what influences, if any, the mass 
or vol. as vrell as the chem. nature of the substituent has on the same property. The 
study was made on derivs. of styrene obtained by substituting the terminal CHc of 
the aide chain. These derivs. consisted of 2 groups of compds. : (1) those having alkyl 
radicals of electropositive character but differing in mass and vol. and, (2), those in 
vriiidi the radical introduced was of dectronegative uature as Br, Ph, CN and CO»H. 
Hie Ist group contained 9 hydrocarbons, all prepd. by a uniform method depending 
on the foUowtog steps: (a) formation of sec. aks. by Grignard’s reaction; (b) conversion 
of the ales, to Cl derivs. by treating with HCI gas at 0*; and (c) beating the latter with 
pypdine at 125* to eliminate HCI and form the styrene derivs. In many cases, (d) 
it wM posdbte to <d>tatn the styrene compds. directly from the sec. ales, by ample 
wamdng f<v several min. wtth.H^4 of d. 1.60. In the course of the study, 5 new 



4000 


Chemical Abstracts 


Vol. 15 


hydrocarbons were synthesized. The action of iso-AmMgBr on BzH gave phenyU 
isoamylcarbinol, bi 132®, which by steps (b) and (c) was converted to isobuiyhtynne, 
bii 107-0“, (rectified in vacuo over Na), liquid of agreeable odor. PhenylhohexyU 
carbinol, obtained by treating 2-chlorohexane in fitjO with Mg and then warming with 
BzH, is a liquid of slightly oily consistency, bu 144-5“, dir 0.9574, « 1.50310. By 
step fd), the latter was transformed into melhylbutylstyrene, mobile liquid, possessing 
an odor recalling pine-cones, bn 114-6“, du 0.8974, n 1.51505. The action of the Mg 
compd. of 1-chlorohexane on PhCHjCHO yielded benzylkexykarbinol, oily liquid with 
a feeble but agreeable odor, bu 163-5®, dir 0.9348, n 1.50151, which on warming with 
HiSO* gave hexylstyrene, bu 136-8®, dir 0.TO63, n 1.50728, Benzylcyclohexykarbinol, 
prepd. from PhCHjCHO and the Mg compd. of chlorocyclohexane, is a cryst. compd., 
m. 60 bis 175-7®, insol. in HjO and readily sol. in ale. and EtrO. By operation (d), 
cyclohexylstyrene was obtained therefrom, colorless liquid of agreeable odor, bi 4 145-7®, 
dn 0,9595, n 1.53701. Oxidized with KMnO*, it yielded a mixt. of BzOH and hexa- 
hydrobenzoic acids. The reaction between BzH and the Mg compd. of chlorocyclo- 
hexane gave phenylcyclohexylcarbinol previously described by Sabatier (cf. Compt. rend. 
139, 345(1904)), which by step (d) was transformed into henzylidenecyclohexane, liquid 
of anise-like odor, bn 122-3®, dw 0.9640, n 1.53950. The affinity of these hydrocar- 
bons for Br was measured by mixing 0.15-0.20 g. of each compd. in 10 cc. dry CS# 
and the theoretical amt. of Br in 10 cc. of the same solvent in a stoppered flask, agi- 
tating and setting it aside for a detd. length of time (for each hydrocarbon to detns. 
were made, one for 1 min. and one for 13 min.). At the end of each period, the 
excess Br was detd. by titrating the I liberated from KI. From the results ob- 
tained, the authors deduce that, (1) the affinity of styrene for Br is slightly aug- 
mented by the substitution of alkyl radicals for the H of the CH* group, the electro- 
positive nature of the alkyl facilitating the entrance of a negative element; double 
substitution is as advantageous as single; (2) the lengthening of the straight chain 
of the alkyl lowers the power of addition; (3) the power of addition seems to remain 
the same when the straight chain is replaced by a branching one; (4) the cyclic form 
of the side chain increases this property. The chemical nature of the substituents 
being the same, the observed differences in the power of addition of these compds. 
is attributed to stereochera. factors connected with the mass or vol. of the groups in the 
vicinity of the double bond. The compds. of the 2nd group containing different electro- 
negative elements were prepd. according to known methods. The affinity for Br 
was measured similarly as for the 1st group excepting that in some instances it was 
necessary to extend the time of contact with Br to 72 hrs. in order to obtain an appreci- 
able amt. of added Br. The results showed that, (1) the replacement of an alkyl 
by a Ph radical diminishes considerably the power of addition; (2) the substitution 
of a H of the C»H8 nucleus with a MeO group increases the capacity for addition; (3) 
the introduction of a halogen into the nudeus lowers this power but much less so than 
CN does; (4) the COjll group has a particularly depressing effect approaching that of 
CN; (5) esterification largely coimteracts the influence of the CO*H; (6) double sub- 
stitution by the preceding atoms or radicals abolishes almost entirely the power for 
addition. In general, the affinity of the substituted styrenes for Br is in inverse ratio 
to the electronegative character of the substituent. A. T. Frascati 

A dhemical investigation of the asphalt in the tar sands of northern Albota. Ver- 
non K. KriEblb and WnAiAM F. Sever. /. Am. Chem. Soc. 43, 1337-49(1921). — The 
sample of asphalt studied, freed from sand, was of the semiliquid variety classed by 
Richardson as malthas, with djo 1.022, penetration at 20® 0.00, sol. to the extent of 
100% in CSj, ecu, CHCU, coned. HsSO^ and coned. HNOi (after several days in the 
last 2 cases), 98% in C«H|, 86.9% in hot EtjO, 70% in hot MejCO and 33% in hot ale.. 
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with 2 . 0 , 22 . 5 , 24.9 and 51.5^, resp., of saponifiable matter, asphaltenes, resins and 
oily constituents, and 2.74, 84.49, 11.2:1 and 0.04%, resp., ofS.C, H and N. By 
extj;. the tar sand with pctr. ether (b. helow 55“) and filtering through fuller’s earth, 
there was obtained a light red, transparent oil with tU* 0.927, mjo 1 , 5000, a 1 .5-1 . 6 “, 
viscosity at 25“ 20.0, mol. wl. 35(1,0, containing I S7, 85. 70 and 12. lO' S, C and H, 
resp., and with an I no. of 2.1. This on fractionation in a special distg. app. (a 
drawing of which is given) evacuated by means of a M:uiss lIjSOi pump (L. A. 1S| 
453) and purification of the distillates with li^tuid SOj yielded the following 13 ap- 
parently pure hyiirocuTbons (the values following the b. p. give dm, n-m.* and the ro- 
tation in a Tdni, tulie, resp.): CnHii, bio 75 -80“, O.SlSti. I 4-150, 0.0“; CnHi*, 
bio 95-9“. 0.S;i95. 1 .4580, 0. 14“; bi.t 81-1“, 0 85:i8. 1 .4040, 0.15“; CuH,,, 

b|.| 90-3“, 0.8032. 1.4081,0.17“; CuIUs, bj 9.VS“, 0.872:1. 1 4722,0. 1S“; Cidlm. bi 
107-10“, 0.8751, 1,4778. 0.17“; C.jHa;, h- 122-5“, 0.885:1, 1.4820, 0,22“; CmMm, 
bi.i 133-5“. 0,8880, 1 4768, 0.25"; l>i 14:1-7“, 0,8026. 1 1850. 0.;50“; CjoHai. 

bi 153-6“ 0.8977, 1 .401 1, (1.;10'*: Cr.H». be.? 158-62 “ 0 ‘HI26, I 4012. 0 48“; C;dl«, 
bfl.T 183-4“ 0.9180, 1.5011, 0.70“; CmHu. bo . 7 220 -5“, 0,01:12. 1.5180. 1.21“. The 
compns. of these conipds. were confirmed by C and H detns. and nud. wl. nieasiirc- 
ments in freezing C«H* and the mol. refraction iixlexes and ilie rnol. vtds. indicate tluit 
no double bonds are present. Crus. A. Koi’ir.i.iiR 

Dicyclohexylamine and cycloherylaniline. (V I'ocok. .ln»i, chim. 15, 

(1921).— F. presents a very thorough study of diiyrlohcxykniific (A) arnl cydohexyl- 
aniline (B), describing iu detail the method of prepn. of the compds, in a pure stale 
and the physical and chem properties of eaeli. In its reactions A behaves like a s<‘C, 
amine of the aliphatic series while B resembles more closely tljc arojinitic amines. 
Probably the most outstanding characteristic of A is the great aptitude it jiossesses to 
form addition compds. even with such neutral compels, as 11,0 ami ale. This |)roperly 
is shown to only a slight degree by B. Afethod <f prepn. oj Ihe pure c<'mp(h. PhNUj 
was hydrogenated in the presence of reduced Ni acconling to the method (*f Ssibatier 
and Senderens {Compi. rend. 138, 4.57(1004)). The product thus «>))laiiied is a mixt. 
of about 33% of cyclohexylamine, 10% unconverted PhNH;, 33',;; of A and B in about 
equal ratios, some C*H«. CsHi? and a small quantity of I’hjNll and tarry subslaiuTS. 
The method of sepn. of A and B from the crude product fdcscril)ed fully in the original) 
depended mainly on fractional distn. at atm. pressure and in varun, removal of A through 
its bicarbonnUi from the rectified prorlucl and extn. with dil. Il/ST), to isolate B, which 
forms a sol. seiquisulj^iie. The final pnrifiotion of each compil. was made by distg. 
under reduced pressure. Physical properties oj A. Pure A is a liquid of slightly oily 
consistency and somewhat unpleasant odor, b. 135“, 142“, 1;56“ and 252“ under 21), .30, 
52 and 754 mm., resp. (S. and S. gave b. 2.50“ and ba# 145“.) After drying m vacuo 
over BaO and PjOk, il shows du 0.917 and nji 1.488. A is almost insol. in H 7 O but 
miscible with ale. and mast. org. solvents. Chemical properties of A and its principal 
derivs. With HjO at a temp. <33“, A forms a hydrate (C). (CtHiOzNH.lIiO. white, 
cryst. mass, m. 23“; soly. in H:0, 0.21% at 11“. C is a strong base which displaces 
NH| from its salts, and gives with srdns. of metallic salts generally the same ppts. as 
KOH and NH«OH. In contact with the vapors of ElOH, A adds i mol. of the ale., 
giving the alcoholaU, (QHiOrNH.EtOH, pearly white crystals, m. 28“. which darkens 
on standing and dissociates in the air. Dihydrofluoride (D). obtained by coneg. A in 
an excess of HF and cooling, forms prisms, decomp. XlOO® without melting, very sol. 
in HiO, sol. in ale., tarnishes rapidly with loss of HF and attacks glass. The neutral 
hydrofiuoride, obtained by further evapg. the soln. of D and cooling, seps. in micronccdles, 
sublimes with partial decompn. on beating, is sol. in HsO and ale., loses HF 
gradually and attacks glass. By treating a of the bicerbonale with HCl or the neutral 
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sulfaU with BaCls, the hydrochloride (B) is formed, fine needles, decomps, without mdt- 
tng about 350^, difficultly sol. in cold HtO but very sol. in boiling HjO and in ak., 
almost insol. in CHCli and EtiO. The hydrobromide, prepd. similarly to E, fine needles, 
slightly sol. in cold HiO, sol. in boiling HjO, very sol. in hot ale. and difficultly sol. 
in EtjO, decomps, about 350**. KI and the neutral sulfate give the ftydrenodide micro 
platelets, very slightly sol. in cold HjO, more sol. in boiling HiO, sol. in wannEtOH 
and MeOH, slightly in CHCU and quite insol. in EtjO, decomps, above 300®. An 
a([. soln. of the bicarbonate in HjO, neutralized to litmus with HjSOt, evapd. at 90® 
to crystn., and cooled, yields the neutral sulfate CF) which, recrystd. from ak., has the 
formula 2(C*Hu)*NH.H2S04.Hi0. F forms quadratic crystals, remains neutral m the 
air but becomes acid over HjSOi, becomes opalescent at 95®, loses H*0, then amine 
l)ut gives no deBnitc corapd. Its soly. in HiO rises from 24 g. in 100 g. at 0® to 41 g. 
in 100 g. at 88®. F is sol. to the extent of 35% in cold 90% ale. and 60% at the b. p. 
Recrystd, from a hot, satd. ale. soln. it contains ale. of crystn.; it is insol. in EtjO. 
Evapn. of the slightly acid soln. of the neutral sulfate to crystn. and cooling yields the 
sesquisvlfate, 3(C«Hu)iKH.2HjS04, needles, m. 187®, almost insol, in EtjO but 
sol. in H2O and ale. The bisulfnlt, prepd. by cooling a hot aq. soln. of F to which an 
equiv. of H2SO4 has been added, forms hygroscopic needles, m. 182®, much less sol. 
in HtO than the other sulfates but sol. in an excess of coned. H2SO4, very sol. in ale. 
and nearly insol. in Et20. The nitrate, obtained from F and Ba(NOj)2, plates, decompg. 
quickly on heating, very sol. in cold H2O and ale., more so in hot ale. and CHCE and 
insol. in EtjO. The direct action of HjPOi on A produces the monobasic phosphate, 
octahedrons, m. 225®, decompg. at higher temps., sol. in HtO and ale. By passing 
moist CO2 into A in petr. ether or by the action of CO2 on C, the bicarbonate (G) is 
formed as a white, silky mass of interlaced microneedles, m. 61 ® (decompn.), sol. 
in HtO with alk. reaction to litmus but acid to phenolphthalein, slightly sol. in EtsO, 
insol. in petr. ether and sol in ale. (with decompn.). When a coned, soln. of F is treated 
with coned. KtCr04, the neutral chromate fH), 2(CeHu)tNH.H*Cr04, is obtained as 
a citron-yellow powder, decomps. >100®, difficultly sol. in H2O. sol. In ale. and in CHCli» 
insol. in EtjO and in benzine. The ale. soln. decomps, rapidly with the formation of 
a brown ppt. A very gradual addition of dil. HtCr04 to a soln. of F yields the dichromate 
(I), deep orange-red, quadratic or rectangular plates, darkens in contact with the mother 
liquor and decomps, rapidly on heating, slightly sol. in HjO, sol. in ale. and especially 
in CHCli, insol. in EtjO and benzine. The ale. soln. decomps, similarly to that of H. 
The trickromate (L), 2(C«Hii);NH.H2Cr^n,. prepd. by adding a soln. of F at the rate 
of a few drops per day to dil. H2C1O4, forms very dark brownish red prisms, difficultly 
sol. in HjO, sol. in ale. and CHCUi insol. in EtjO and benzine, behaves like I towards 
heat and in ale. On evapg. in the cold a soln. of A in a slight excess of dil. AcOH, 
the acetate is readily obtained in the form of silk^', white needles, m. 65®, very sol. in 
HjO, ale., EtrO and org, solvents; on strong heating it dissociates with partial de- 
compn. Heating with AcjO was necessary to transform it into dicyclokexylacetamide. 
The add oxalate, formed when A is added to (C02H)2 in boiling ale. and cooled, seps. 
as very refringent, prismatic needles, m. 206®, sol. in cold and hot HjO, and in hot 
ale. The picrate, easily prepd, by satg. hot ale. with A and picric add taken 
in equiv. quantities and cooling the soln., seps. as beautiful, yellow prisms, m. 
173®, difficultly sol. in cold H2O, more sol. in hot HjO, by which it is slowly 
hydrolyzed, sol. in ale., particularly when hot. Certain compds. as CHjACi, 
PhOH, quinol and o-and p-HOC^l^Ot react with A, giving solid products. The 
latter, however, could not be obtained in a pure state by crystn. for the purpose 
of analysis. When A in CSi was evapd., a residue of light yellow crystals was obtained 
believed to be dtcydohexylamine dicydohexylditkiocarbamaie (M), (CtHu}tNC8SHNH- 
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(CfHitV loof. prismatic lamcllas, m. HI*, insol. in cold HiO; tailing HtO and alk. 
sohis.SMiDtodccomp.it; HCl converts it to E; it is readily sol. in ale., Ht|0 and CHCU 
with partial dissociation. The action ol KNCO on P yields the unsym. dicyclohfxyl- 
urea, (CiHu)iNCONH|, microneedlcs, m. 247*. sliKhtly sol. in HjO, sol. in ale. and EtjO. 
Wanned with HCl, it gives CO*, NHtCl and E. S. and S. iAnn. ckim. phys. [8] 4, 
379(1905)) have prepd. the pkeHylduydokrxylurra. white needles, m. 169*. McI 
reacts on A with evolution of heat, giving a mixt. of dimethyldkyclohexylammonium 
iodide (N) and A.HI. N crystallizes in prisms, m. 21C* (dcNxnnpn.), slightly so!, in 
cold and very sol. in hot HiO. On the other hand, the product from the action of 
EtI on A contains only a small amt. of the quaternary iodide, being constituted almost 
entirely of ethyldicydohexylamine hydroiodide, a difficultly sol. salt, whose free 
(P) is an oily liquid, b. 273*. Diethyldicydohexylatninonium iodide, readily obtained 
from 0 by wamung the latter with a slight excess of EtI. tabular crystals, in. 224*, 
very sol. in H*0 and ale Cl acts on A producing E and dicyclohexyUhloramine (P), 
better prepd. by treating A or a coned, soln. of G with a coned, soln, of pure HOCl. 
P seps. in pale yellow, microlamelLis of sharp, alliaceous odor, m. 2G*. insol. in HiO 
and aol. in coned. HtSO^ and org. solvents. Many of the chem. properties of P are 
desoibed. When NaNO* is added to F in ale. acidified with HjSO*. dicyclohexylnU 
trosamine b formed, pale yellow crystals, m. 105*, slightly sol. in 11*0 but very sol. 
in ale., Bt«0, CHCb and ligroin. Duyclokexylacetamide ffrom A with a large excess 
of AciO), crystallizes in prisms, m. 102*, insol. in cold or hot H*0, very sol. in ale., 
EtjO, AcOEt and CHClj. SCI* with A forms a viscous, uncrystallizable product. 
Attempts to prep, tetracyclohexylurea by the action of COClj on A failed, some E 
and a viscous, uncrystallizable mass being the only products. 1‘rom A with BzCl 
on the HtO bath, a mixt. of E and dicyclohexylbenzamuJe was obtained. Tlic latter 
crystallizes from EttO in prisms, m. 77 *, insol. in HjO and sol . in ale. and CHClj. When 
A or its sulfate is heated with coned, or fuming HjSf>4 for 15 hrs., it is converted into 
(NHOiSO*. The thermal decompn. of A yields B, Hj and tarry substances. Quant, 
detn. of A. The sulfates of A are sol. hut not hydrolyzable. Hence, if A is in the free 
state or present as the hydrate, its quant, estn. can be made by dissolving in an excess 
of HsSOi and titrating the excess with litmus. The HCl salt of A is a well defined 
salt, difficultly sol. in HtO, not hydrolyzable and can be dried at 1 10* without volatil- 
ization or decompu. It is therefore well adapted for the detn. of A when the latter 
is combined with vobtile acids. The salt is treated with an excess of HCl, evapd 
to dryness, dried at 110*, cooled and weighed. The sepn. of A for analytical purposes 
b aocompUshed similarly as for NHi by steam distg. an aq. soln. made alk. with KOH 
into a known quantity of stao^rd HtSO*. F. applied the method to the analysis of 
the salts and derivs. described above and states that, using the same precautions, the 
method b more exact than the analogous detn. of NH*. Physical properties of B. 
B b a liquid with a weak, sjightly unpleasant odor. At temps, near 0* it has a tendency 
to remain in superfusion. If crysto. is induced by seeding, the supercooled liquid 
S(didifies gradually, forming large, monoclinic prisms, m. 16*. S. and S. {loc. oil.), 
working with a product of doubtful purity, found b. 275* and dn 1 .016. P., however, 
finds the pure compd. to have the following consts.; b** 157*, htu 279*, di* 1.003, 
do 0.996, ffo I • 566, n© 1 • 562. Chem. properties of B and the description of its principal 
dories. Uke NH* and A, B reacts with acids by simple addition. It does not form 
addition oompds. with HsO, ale., CS*, phenob, etc. The hydrofluoride, obtiuned by 
treating B with an excess of aq. HP, forms cryst. masses, difficultly sol. in hot or raid 
and ale. Heated, it dbsodates into its constituents without melting. The 
kydrockioride, prepd. by double decompn. between a soln. of the sesqubulfate acidified 
with HQ^d BaCb, fine needles, m. 198*, slightly sol. in cold HtO, very sol. in boiling 
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H:0, sol. in hot or cold ale. and in CHCU and insol. in EtiO. The hydrohromid^, ob- 
tained similarly to the preceding salt, but without the corr«poading acidification, 
crystallizes in fine needles, m. 184®, very sol. 'in HjO acidified with HBr, sol. in ale. 
and CHClj and slightly in EtiO. The hydroiodide, made by the analogous method, 
forms long needles, ra. 176®, very sol. in acidulated hot or cold HtO, sol. in ale. and CHClj 
but less in EtjO. Open air evapn. of ale. solns. of the sesquisulfate yielded on cooling 
the neutral sulfate (Q), fine, quadrangular needles, ra. 188®, slightly sol. in Et{tO and 
sol. in ale. HjO decomps, it. The sesquisulfate (E) is conveniently prepd. by treating 
B with half its wt. of 66® HjSOt and adding sufficient HjO to bring the whole into soln. 
at 100®. On cooling, R is deposited in rounded cryst. masses, ra. 197®, sol. in hot and 
cold HjO with hydrolysis, sol. in ale. (15% at 78®) and nearly insol. in Et20. By 
dissolving R on the HjO bath in 15 parts by wt. of dil. HtSOi (I'.IO), and cooling, the 
hisulfale was obtained, elongated lamellas,m. 132®. Heated above its m. p., it decomps, 
at about 170®. Double decompn. between R and Ba(NOs)s gives the nitrate, fine 
needles, very sol. in HjO and ale. and slightly sol. in EtaO. Heated, it m. 150®, assumes 
a greenish color, then violet, and deflagrates violently. The nitrate decomps, slowly 
when exposed to the air, but much more rapidly when kept in a dosed vessel. Evapn. 
of a soln. of B in a large excess of HjP 04 furnished the monobasic phosphate, cryst. 
masses, m. 175®, slightly sol. in cold HtO and sol. in ale.; hot HjO hydrolyzes it. The 
oxalate, obtained by the direct action of (COjH)i on B, forms colorless needles, m. 186®, 
not very sol. in HjO hut very sol. in hot ale. The picrate, prepd. analogously, crystal- 
lizes in yellow prisms, m. 164®, sparingly sol. in cold HjO, hydrolyzed by hot H*0 and 
readily sol. in hot ale. The action of KCNO on R in ale. yields the unsym. phenyU 
cyclohexylurea, needles, m. 221®, difficultly sol. in HtO, sol. in ale. and EttO. Elhyl- 
cyclokexylanilitte, from EtBr and B, is a slightly yellow, oily liquid, d# 0.999, b*# 163®, 
b 7«4 288®, insol. in HiO, sol. in org. solvents and in dil. acids. Nascent HNOt and R 
in ale, at 0® give phcnylcyclohexylnilrosamine, long, pale yellow needles, m. 37®, slightly 
sol. in HtO and in McOH and EtOH but very sol. in cold CHCU and ligroin, not reduced 
in ale. by Zn powder and glacial AcOH. Cyclohexyiacetanilide, obtained by the usual 
method employing ActO, forms very small, brilliant crystals, m. 66®, insol. in cold 
HjO, slightly sol. in hot HtO, very sol. in ale., EtjO and CHClj. COClj reacted ener- 
getically with B hut the expected substituted urea could not be isolated from the prod- 
uct. BzCl and B produced a mixt. of the HCI salt and phenylcyclokexylbemamide, 
prisms, ra. 102®, bto 243® (decompn.); insol. in HjO but sol. in ale., EtjO, CHCU and 
C*Hi. Diazonium salts and the organomagnesium compds. were without action on 
B. Heating B uear its b. p. decomps, it into PbtNH, H and tarry substances. Coned, 
or fuming HaSO* acts on B as it does on A, transformingit into fNH 4 )jS 04 . B and some 
of its salts are unstable when exposed to air and light. Color reactions given by B 
with various acids and their mixts. are described. A mixt. of HNOj, HjS 04 and HjO 
in ratios of 1:10:9, resp., gives a beautiful orangc-red color vfith B which serves to char- 
acterize it. A. T. Frascati 

The terpene series. ANonfe Dvbosc. Rev. prod. ckim. 24, 461-4(1921). — A 
review, largely historical, of the chemistry and constitution of the terpenes. A. P.-C. 

Unsaturation and molecular compound formation. II. 0. Maass and J. Russell. 
McGiU Umv. X Am. Chem. Soc. 43, 1227-30(1921) ; cf, C. A. 12, 2470.— Pure Me ; CH 
has been prepd., and it has been shown that, unlike CH : CH, this substance forms a 
mol. compd. with HBr. At higher temps, it combines with HBr to form an at. compd. 

H. jERMAm Creighton 

Color and chemical constitution. XI. A systematic study of the brominated 
phenolphthaleins regarding the relation between position and color. James Moir. 
Trans. Roy. Soc, S. Africa 9, 129-36(1^1); cf. C. A. 15^ 171?. — ^The general formula 
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previously derived (C. A. IS, 1712) reducM, in the case of bromophenolphthaleins. 
to the form X » 554 + 7.091 {m + 0 091 «•). m being the number of o-Br atoms; 
in the case of m-Br atoms, m is to be doubled. Hxptl. data for 6 mono-, 5 di-, 3 tri-, 

2 tetra-, 3 penta-, 4 hexa-, and one hcptabromophenolphlhalein are shown to be usually 
within one unit of the values calcd. from the above formula, together with additive 
coeds, which are given for substituents to which it docs not apply. New monochloro- 
(X = 564) and monoiodo- ( X= r»68.r>)-phcnolphthaUins derived from the m-hnlogcnated 
phenols were also examd. The negative effect of the p-substituent previously noted 
in the case of benzaurinc dcrivs. is not observed in the phenolphthalein series, and It 
is therefore suggested that the usual formulas for phenolphthalein and also fluorescein 
in alk. soln. require such amendment as will make them wholly phenolic in character, 
and not contg. the — COjNa grouping. J. C. S. 

Phenolcoumareln and resorcinolcoumarein. Sri KRlsltN.^. Hast Ixjudoti College. 
7. Chfm. Soc. 119, 1426-5(1921). -PXcny/roMfMdrcm (A). CnITwOk. is formed by heating 
15 g. coumarin and 20 g. PhOH with 10 g. ZnCb in a stream of dry HCl for 2 hrs., and 
then 2 hrs. witliout the HCl, pouring the black mass into r)(X) cc. HCl, removing 
the ZnClt and PhOH by boiling, and purifying the product by pptn. from NaOH with 
dil. HCl or AcOH and finally from NaiCO* and then crysin. from dil. HCl; orange 
cryst. powder wit h 1 HjO. which darkens and m. 1(13-5®. The alk. soln. is a pinkish red, 
changing to pale yellow on addition of HCl. Potassium sol!, CjiHuOiKj.HiO, pink 
powder. 6’i7i'er salt, brown ppt. Trimrtkyl elhrr, from an alk. soln. of A ajid Me.iRO< 
in MeOH, pale gray powder. Tribensoyl derivative, small, pale gray crystals, m. l.')4“. 
Diacetate, by heating 5 g. A, lOcc. Ac:Oand5g. AcONa 4 hrs., brownish red ppt.,m. 132®, 
Telrahromo derivative, C-iHiABu by heating 3.2 g. A and 3.2 g. Br in glacial AcOH for 2 
hrs.. brown powder. Phenoldibromocoumarein. C:iHi«0»Br:. by heating 10 g. coumarin 
dibromide, 8 g. PhOH and 5 g. ZnCU at 10.5® for 4 hrs. in a stream of HCl, brownish 
red powder, giving a pink color with alkalies. Resorcinolcoumarein, C:iHj«Oj, from 
14.6 g. coumarin, 22 g. f«-C«H4(OH)t and 10 g. ZnClj as above, orange-yellow powder, 
containing! mol.H/), m. 176-7®. The AcOH soln. fluoresces slightly. Telrahromo de- 
rivative, pale red powder, which shows no fluorescence in any solvent examd. C. J. West 

Influence of steric factors on intramolecular condeosatioo. James Kenner 
AND Ernest Witham. Univ. Sheffield. J. Cktm. Soc. 119, 1452-01(1021).— Reactions 
which involve the mobility of substituents in the fj-^sition to a NO? group are com- 
paratively free from the steric influences usually exerted by NOi groups. The effect 
of introducing a 2nd NO: or other m-derivative group in the o-position is to increase the 
reactivity of the mobile substituent. K. has proposed that this point is adequately 
explained by the view that the actual displacement of the mobile substituent is con- 
sequent on an intraraol. condensation of the preliminary compd. formed through the 
agency of the NO: group with the reagent employed. An attempt has been made to 
furnish oiher examplci which show that steric influences do not retard inlramol. con- 
densations to an extent comparable with their effects on intermol. reactions. j-Chloro- 
o-lalunitriU, C«HiMeClCN, long, slender prisms, m. 82-3®, b« 14.3®. yChloro-o- 
tclmmide, from the nitrile by heating wth HiSO* 1.6 hrs., at 100-10®, scales, m. 167®. 
yChloro-o-ioluic acid, by the careful addition of NaNO: to a hot soln. of the amide, 
long, slender needles, m. 102*. j-Chlaro-z-cyanobentyl chloride, by chlorination of the 
nitrile at 200®, yellow plates, m. 96® ; it has marked lachrymatory properties. Upon con- 
densing 3 . 95 g. of the chloride in 10 cc. ale. with AcCHNaCOiEt (3 . 1 g. ester and 0 . 5 g. 
Na in 10 cc. ale.), 1.2g. ethyl a.a-his-s-chloro-z-cyancbenzyUicetoaceUiU, [Cl(CN)C4Hj- 
CHjJjCAcCOiEt, lustrous plates, m. 137®, were obtained together with 1.7 g. ethyl y- 
chloro-i-iminokydrindene-s-carboxylate, ClC»Hj.CHj.CH(CO:Et).C :NH, prismatic need- 

t —J 
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les, m. 64®. The cyclic structure was estat^ished by conversion with 10% HiSO« into 
7 -ckloro-i'kydrindone, C8HtOC 1, transi^n'ent prisms, m. 98*. Smicarhazone, needles 
from ale., m. 245® (decompn.). m-Chlorobenzyl chloride, prepd. by the acUon of Cl 
on m-MeCjHiCl at the b. p., br^a 213-4*. Ethyl m-chlorohemylmalonate, in 30-g. yield 
from 49 g. chloride and 49 g. CHi(COiEt)j, bw 213-4®, Ethyl di-m-cUorobenzylmaloTuUe, 
bw 280.* m-Chlorohenzylmalonic acid, plates from C*H«, m. 98-9*, wth conversion 
into 0 -m-chlorophenylpropionic acid, prisms, m. 73-4*. Anilide, silky needles, m. 86-7*. 
Chloride, bi« 161®. 5 ~Chloro-i-hydrindone, prisms, m. 96-7*. Semicarhatone, small 
needles from ale. m. 242®. Oxime, elongated plates from dil. ale., m. 148®. Isonitroso 
derivative, fine needles, m. 232* (decompn.). C. J. West 

OjlO-Dihydrophenanthrene. Herbert Henstoce. Shrewsbury. J. Chem. Soc. 
119, 1461-3(1921). — 9,10-Dihydrophenanthrene (C. A. 2, 267) is conveniently prepd. as 
follows: 25 g. ChHiq in 500 cc. hot gladal AcOH containing 25 g. fused AcONa were 
slowly treated aith 23.5 g. Br in 1500 cc. of the same solvent at room temp. After 
2 hrs., the whole was poured into 5 1. HjO, and after drying, the crude product crystd. 
from dil. ale. Yield, 95%. It forms transparent, flat triangles, which belong to the hex- 
agonal system (rhombohedral, hemihedral. trigonal prisms with the base (001) strongly 
developed). If, in the above, 2 mols. Br are used, 9-acetoxyfluorene Is a by-product; 
this is insol. in cold light petroleum; final purification was effected by heating 3 hrs. on a 
HaO bath with CrOi-AcOH and crystg. from CtHi, thin needles, m. 272®. C. J. W. 

Problems in the improvement of hydrocarbons. Rudolf Kobtschau. Z. 
angwf. Chem. 34, Aufsatzteil, 403(1921). — K. reviews the most interesting and important 
new methods which have appeared recently, especially during the years 1920 and 1921, 
for the conversion of various types of hydrocarbons into more valuable com. substances: 
e. g., the production of tetralin and decalin from CjoHs; the production of isoprene 
from C^Hi and Na acetone; the oxidation of paraffin to fatty acids; new methods for 
refining petroleum oils, etc. Roger Adams 

Derivatives of antiiraquinonediimide. Leon Pierre George Kbffler. Univ. 
Liverpool. J. Chem. Soc. U9, 1476-82(1^1); cf. C. A. 12,140. — 6 ^Bromo-j, 4 -methyl- 
enedioxyhentonitriie {Gaza, chim, Ual. 25, II. 188) is conveniently prepd. by boiling 50 
g. piperonaldoxime with 4(X) g. AcjO for 2 hrs., and decompg. with dil. HCl; needles, 
m. 135° (not 106°). 6 -Nilro derivative, by the action of 10 parts HNO» (d. 1.41) on 
piperonylonitrile (A) for 3 hrs. at room temp., long, yellow needles from ale., m. 144-5*. 
The HjSOi soln. is emerald-green, turning to brown. 2 , 3 , 6 ,y-Dmethylenetetraoxy’ 
anlkraquinonediimide (C. A. 12, 1^) is obtained in 30% yield by gradually adding 10 
cc. GSO|H to 10 g. A in 30 cc. CHCU; after the reaction has cooled to room temps. 
50 cc. AcOH and 100 cc. EtjO are added and the orange solid is crystd. from alc.-PhNOj 
and then from CiHjN, needles, ra. 368®. Dinitro derivative, yellow, boat-shaped mi- 
crocrystals from C(H(N, decomps, above 310°. The coned. HtSOi soln. is orange. 
d-Nitroveratronilrile, yellow needles, m. 165°. 2 , 3 , 6 , 7 ’Tetrafnethoxyanthraquinone- 
diimide, (MeO)iC*Hi ; tC(:NH )]3 :C«Hj(OMe)j, prepd. as above in 28% yield, slender 
needles from CiH^N, m, 265®. Mol. wt. detn. confirms the dimeric formulation. 
The coned. HtSO^ soln. is bright crin^n, from which HjO ppts. the orange sulfate. 
The imide is decompd. by heating with coned. HCl in a sealed tube at 150®. It does 
not react with M^SOi, and is stable towards hot KMnO<. Dinitro derivalive, spear- 
head-shaped yellow microcrystals, m. 306®. The coned. HjSOi soln. is reddish brown. 
The NOj groups are probably ia positions 3 or 6. 3 -Methoxy- 4 ~ethoxyben$onUrile, 
prepd. by the action of 15.6 g. EtI and 5 g. KOH on 14 g. vanlUomtrile, m. 102°. 6 - 
Nitro derwative, needles, m. 194*. 2 , 6 -Dimethoxy- 3 , 7 -diethoxyatUhraquin(mednmide, 
%lender, long needles, m. 206°, from C&HjN. Dinitro derivative, yellow cubes from CiHtNr 
ro. 295®. C. J. West 
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Some new sulfonic derivntives of oiindole *nd isntin. J. Martinet and O. 

Dornikr. Compt. rend. 172, 14I&-7(192I). — In nttratiiif FhCHiCOiH the NC>u 
group occupies chiefly the ^-position, and as the o-deriv. is the one desired, the yield 
is very poor. M. and D. sulfonatcd *PhCH»COiH, the SOiH group going in the p- 
position and then nitrated it, forming 2,4-OiN(HO^)C*H4CHtCOiH fA) (Ger. pat. 
289028). Method. — Heat on the water hath one hour 13.5 g. PhCHsCOiH and 70 g. 
66*^ Be HtS 04 . The obtained mass is thrown into brine and in 24 hrs. an abundant 
yield of granular crystals of the water-sol. Na salt of A is pptd. Several crystns. pro- 
duce a white compd. The Ag salt is insol. and darkens rapidly on ex]X)sure to light. 
A has one replaceable H and can be titrated with phenolphthalein as indicator. The 
NOi can be reduced to NH* by Zn or Fc in AcOH or NatSiO,. A hot soln. of A is 
treated with NajSsOi and on coticn. and refrigerating the oxindolc-O-sulfonic acid (B) 
is pptd. in little rods and in small plates. M. and D. converted the B into isatin-G- 
sulfonic acid (C) which it is interesting to compare with tlie S-isomcr (Compt. rend. 
172, 233). C treated with llN'Oi gives an isonitroso deriv., isatoximL-fl-suIfonic arid 
(D). which differs from the .5-isoiiicr in that D fonns an intense purple with Zn or in 
aq. soln. SnClj reduces D to the corresponding aminooxindole fE) wliich (X'ours as 
the chlorostannic compd. iu small H,0-insol. crystals. E is oxidized with (AeO),- 
Cu, HgO or F'eCl; to isutin-G-sulfonic aci»l (F). Coned. (AcO)jCu is athlcil to E 
suspended in boiling HaO; the soln. turns a bright red and finally yellow. The CuO 
ppts. and F is salted out with KCl as the K s;ilt. Bayer also obscrx’cil this fugitive 
red color but it has not been explained. This salt, C»H 40 jHS 0 |K.H, 0 , is sol. iu 
and gives the indopheuin reaction. The Ba salt crystallizes witli one mol Its 

monobasic salts when treated with alkali change to violet and then to yellow. 'J'iie 
indole ring is broken, forming alk. sulfoisatatcs. The yellow needles of Die di-Ba 
salt crystallize with 1 H 2 O. The dibasic salts of the 5- and C-siilfonic acid derivs, 
dose the ring under the influence of mineral acids, slowly in the cold and more rapidly 
in the hot. The K salt of F condenses with indoxyl in .\cOH, forming an indiniliin 
less deep in color than that made from the 5-SO»H isomer. It has been also formed 
by condensing in dil. EtOH B with isatio a-anilide and forms a color that dyes animal 
fibers violet. Garnet crystals of the di-Na salt of isoindigo-C.G-disuIfonic acid arc ob- 
tained by condensing in water, containing a trace of the Na salt of oxindolc 

sulfonic acid with isatiii-6-sulft*nic acid. R. E. SAnrN 

2 -Kicnyl-S-cliloromethy«oxa 2 oHdine. Max Bergmann, Fritz Radt and Erwin 
Brand. Kaiscr-Wilhelm-lnst. f. Faserstoff-Cbem., Berlin-Dahlem. Ber. 54B, 1645-52 
(1921). — 2-PhenyI-5-hydroxyractbyloxazolidine having proved useful for the synthesis 
of mixed glycerides (C. A. IS, 3277), it seemed desirable to prepare the corresponding 

5- halometbyl derivs. for further work along this line. Accordingly, 10 g. of Die 
AcCHiCOiEt compd. of ClCHiCH(OH)CHiNHj (Schifl, Gazz. chim. ilal. 21, II, 4 
(1891)) was shaken with 20 cc. of 2.5 N HCl, in which it quickly dissolved with sepn. 
of AcCHjCOjEt, which was extd. with EtjOafter 0 5hr. and the Et^O removed by warm- 
ing a short lime; 4.8 g. BzH and a slight excess of solid K,CO» were then added; on 
shaking the BzH quickly reacted with const, evolution of CO* and after 0.5 hr. yielded 
80% of 2 -phenyl-S-cUorometkylQxazolidine (A), long needles from CCb-pctr. ether, 
m. 82-3"; 4 g. treated with 2 8 g. BzCl and 1.6 g. CiH^N in the usual way in CHClj 
and after 24 hrs. shaken 0 . 5 hr. with 30 cc. of 5 HCl and evapd. tn vacuo gave 79% 
•f-ckloro-B^hydroxyproffylbeHzamuie, pptd. from AcOEt or Me*CO by petr. ether in 

6- sided tables, m. 107^", sol. in HtO with neutral reaction to litmus. With p-Ot- 
NCACOCI instead of BzCl the authors succeeded in isolating the intermediate prod- 
uct, 2-phenyl~3-p'niirobenzoyl‘5-ckhromeihyloxat(didine, prisms or tables, m. 120-2", 
which, when shaken with HCl, yielded the t-chlorO’fi-kyiroxypropyl-fhnUrohenzamide, 
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long needles from C«H*, m. 110-2". These acylations, yielding products with the acyl 
group on the N, show that A must have a substitutable H on the N and can therefore 
have only the oxazolidine structure ClCHiCH.CHj.NH.CHPh.O and not that of a Schiff 

I I 

base. When 12 3 g. A is added to 4 g. KOH in .50 cc. of 96% ale, at 15-20", allowed 
to stand 24 hrs., filtered from the KCl, coned. i« vacuo, decompd. with HjO and extd. 
witli I{t 0 there are obtained 6.8 g. henzniepihydrinamine (B), PhCH: NCIIjCH.CHi.O, 

I I 

bi-i 102-4", and a small amt. of s-phenyt-s-elhoxymelhyloxazolidine, b. 25" higher; 
the amt. of the latter is somewhat greater when NaOEt is used instead of ale, KOH. 
B (6 g.) allowed to stand 24 hrs. with 100 cc. of ale. satd. at 0* with NH*, evapd. to 
a sirup, treated with HCl (whereby much BzH is split off), evapd. in vacuo and allowed 
to stand in vacuo over PjOs yields p,fi'-diaminoisopropyl alcohol hydrochloride, hygro- 
scopic prisms, m. about 175-7"; picrate, yellow prisms, ra. 240-1® (decompn.) (Goe- 
deckeraeyer, Ber. 21, 2690(1888), gives 230®); oxalate, obtained directly from B by 
splitting off the BzH, after the NHj treatment, W'ith (C02H)2. extg. with EtsO and adding 
ale. to the aq. layer, lancet-shaped leaves, m. 215", sol. m H 2 O with neutral reaction 
to litmus. As shown in the earlier paper, CH 2 ; CHCH 2 NHBZ (C) (which has now been 
obtained, after long standing in cold winter weather, as a radiating cryst. mass, m. 17°) 
gives on chlorination, in considerable amt., ClCHjCH(OBz)CHiNH 2 (D). When 
5.5 g. C in 12 cc. moist CHCb in ice is treated with a slow current of Cl until a slight 
excess remains even on standing and is then treated with Et 20 and washed several 
times with HjO, the EtjO-CHCU layer on evapn. below 25" yields 5.6 g. ^,y^dichlorO' 
prapylbenzamide., long needles from AcOEt and low boiling petr, ether, suiters 99®, 
ra. 100-1°, while the aq. layer on evapn. in vacuo gives 2,1 g. of the hydrochloride of 
D, needles from a little AcOH with 1 drop coned. HCl and much EItO, relatively easily 
sol. in cold H^O, which when treated in hot sola, with a few drops coned. HCl crystal- 
lize in 6-sidcd prisms more difficultly sol. in cold HjO; both forms m. 191"; 6 g. rubbed 
with 10 cc. cold H 2 O and slowly treated with the calcd amt. of N KOH yields 4.9 
g, C1CH2CH(OH)CH2NHBz, identical with the bcnzoylation product of A, whose 
easy formation from a compd. of the type D is easily understood in the light of all 
recent observations on the migration of acyl radicals, while its formation from the iso- 
meric compd. BzOCH 2 CHClCH 2 NHt, involving the migration of Bz, HO and Cl, 
would be hard to explain. This indicates that in the rearrangement of dihalogen 
derivs. of compds. of the type C only the halogen on the middle C atom is involved 
and the products really have structures of the type D and not of the isomeric type 
BzOCHiCHClCHiNUi. Chas. A. Rounj^Ba 

Comparison of some isomeric isocyaaines. Frances Mary Hamer. Univ. 
Cambridge. J. Chem. See. 119, 1432-44(1921). — ^I'his work was Undertaken with the 
object of comparing the photographic sensitizing action of (a series of isomers. 6- 
Nitroquinaldine {Uonatsk. 24, 87) m. 164®, not 174°. Methiodide, CnHuOiNil, 
green crystals, m. 214° (decompn.). 6~Nilroquinoline methiodide, orange crystals, 
m. about 245°. 5-Aminaquinaldine, dried at 105®, m. U7-8®. 6-Aminoquinaldine, 
m. 187-5°. 7-AminoquinoHne m. 93.5-4°, not 188° (/. prakt. Chem. 48, 170(1893)), 
or at 73.5°, with H 2 O of crystn. Cinnamylaniino derivs. were prepd. by treating 
a CHCU soln. of the base with the Cl, then shaking with N NaOH and crystg. from ale. 
The Mel derivs. were prepd, by heating with 10% excess Mel in a sealed tube at 1(X)° 
for 24-48 hrs. S'^innamylaminoqutnaldine, highly refractive, pale yellow prisms, m. 
257°. Methiodide, nunute yellow crystals, which turn orange on becoming anhydrous, 
m. 228-34°. 6-Cinnamyl derivative, almost colorless crystals, m. 256.5°. Meth- 
iodide, fine yellow needles, m. 269°. y-Cinnamyl derivative, yellow crystals, itu 128.5- 
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9.5*; melhiodidf, yellow, in. 25¥»*. snuill yellow crystiils, 

m. 250*; methiodide. yollaw, m. 2;iS*. 6-Ctrtnamyl dcrifttlivc, ni. 1R4* to a pale yellow 
fluid, which then crystd. and ni. IJHJ*; these may be fis- and /mni-forms of the base; 
mftkiodidf, yellow, which chanses to oraiiRC at 1 10®. aiul buck to yellow at 170*. ni. 
274*. y-Ciiinaniyl d<'rh‘>ili\t‘, m. Mftbiodidf, yelhiw needles, in. 2S()* (<iecompn). 

The Ac derivs. were ptep»l. by Iwiiling with 2 times the theory* of AcuO for 15 min., 
dilg. with HjO and pplg. with s-Air!y!‘im{fiot}t4iti,!lilinr, ni. 204 5*; mr/Zi- 

iodidr, orange, m. 250- 00*. fi-Afctyl dnh.itivr, m. biX 5*; fntlhiodide, pale yellow, 
dccomps. about 2r>t*. dermitivf. in. lOr'; nitlhifdid/', orange or yellow, m. 

267*. 5 -.lty/y/<jwf«<h»fi.-«c/iMe bright yelhiw, in. 

m^thiodulr, yellow, in. ol7*. y AtflyltitinHoquimilinc. m. ir>7.,')®; mt-fhiodidi’, 
yellow prisms, in. 2!>'5 :tl0*. Meihiivlides of the S-derivs. could not be oblaine<l. 
j,l'~Dinulh\}isocy(tni7itii'didt\ prepil. by heating oTS g, (]iiinolinc-MeI 

and 2 .H5 g. qninaldinc-Mel in 1(KI cc. ale. with 27 g. Na in .'50 ec. ale. for 15 min., 
lustrous, green needles from Met MI, ni. 2<'S* bleconiim.l. It is a powerful sensitizer. 
P'or moderate cxi)osures the smsiti/atitm extends li> .'.VlO, and there are 2 max at 
5H50 and AhVI. The crests of the absorption bands lie at .5.V*0 and 52(X). 'J'be Nf), 
derivs, conhl not he ei>n(lense<l with the «n.snbslilute»l derivs. 5 -tVM»i(j;«yi(inii«(» 
d^^ivtUivf, niinute. purple crystals, with a giein metallic luster on being crnslicd, m. 
2tX)-3n*; this is the feeblest scnsilizer prepd. The si'iisit i/at ion extends to OKXf. 
6-CintuimyL7mino (irrivitlivc. compact, purple crystals, wilh golden luster, in. 2S0-4*, 
This gives a very cle.in plate and is by fur llie most powerful .sensitizer of this group. 
The band reaches to tV>00 and there is a max. at t»0(X», which is more intense! than that 
in the green at 5.VX), dfriv<itry. minute purple crystals with brassy 

luster, decomp, about 2^0*. This is a xveak scnsilizei . 6'-Cinn(}myltimino derivative, 
reddish purple substance wilh brassy iridescence, m. 247*. 'I'lic limit of sensitization 
is at 6300. ^'•Cinnamylamiuo dermithy, dull purple crystals (very low yield), in. 
200*. It Is a poor sensitizer. s^Aceiylamino (Urivutive. small, brown crystals, or larger 
needles with green or steel-blue iridescence, m. 240-<j0*. It is inferior to the parent 
substance as a sensitizer. 6-Arclylamino (krhiitive, green and gold prisms or compact 
bronze crystals, m. 263* (decompn.). j-AcctyUimino derivative, minute purple crystals 
with brilliant green luster, m. 280-90*. It is a good sensitizer. 6'-AcetyUitninode- 
fimnVj*. large compact crystals with green metallic rcHcx, m. .310* (ilecompn.). 7 '- 
Acelylamino derivative, olive-green cryst.als with greenish yellow luster, decomp. 250-60*. 
On hydrolysis of the acetylamino derivs. the amino derivs. may be obtaineil. s-Amino 
derivative, small purjilc crystals with green luster, m. 2.50-5* (dccompn). 6-Amino 
derivative, compact, dark. green crystals, or bright green with golden iridescence, m. 
266-71*. y- Amino derivative., small green crystals, or prisms with Cu-like appearance, 
m. 250*. d'-'Amino derivative, small, green, brilliantly iridescent prisms, ra. 266-71*. 
7'-i4mrno fferiva/rrr, purple ppt., which, boiled with McOH, changed to green and gold 
pleochroic crystals, m. 259- 60*. The limit for these compds. is between C600 and 6700. 
From these series it is evident that the magnitude of the influence on the sensitizing 
action exerted by a given substituent varies largely according to the situation of the 
group. When the H in position 5 has been replaced, the extension of the sensitizing 
band into the red is at a minimum. With each of the isocyanines the a-sensitizing max. 
is situated 209-3^0 tenth meters nearer the red end of the spectrum than is the corre- 
sponding absorption band. In the sensitizing curves it is found that this crest in the 
cases of the 6-, 7-, and O'-substituted isocyanine lies nearer the red than does that in 
the equiv. 5- and 7'- substituted dyes. C. J. West 

Derivattves of some o-nitro ketones. II. S. Gabkisi, and Wilh. Gerhard. 
Univ. Berlin. Ber. 54B, 1613-8(1921); ci. C A. 15, SAll.—o-NitroUbenzoylaceio- 
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Edie. Physiol. Department, Abderdeen Univ. Biocfiem. J. 15 , 498-506(1921) ; 
cf. C. A. 13 , 2925. — The activity of trypsin as measured by its digestive action 
on fibrin and on caseinogen has been shown to be affected to such a different 
degree by alcohol that one of two conclusions must be drawn: either that two enzymes 
are concerned in the action, or else that the two substrates are acted on by different 
groups or side chains. Trertment of trypsin solns. with HCi at high or low temps, shows 
that the power to digest fibrin is more readily destroyed than the power to digest casein- 
ogen. Freshly prepared aq. e.xtracts of pancreas generally do not coagulate milk, but 
are very active proteolytic agents, both on fibrin and cascinogen. The milk-coagulat- 
ing power of pancreatic extracts is more easily destroyed by heat than the proteolytic 
power. Beniamin Harrow 

Studies of gelatin. I. The dynamics of the formation of gelatin from ossein. 
A. B. Manning and S. B. Schryver. Imp. CoU. Techn., London. Biochem. J. 15 , 
.523-529(1921). — The middle portions of the femurs of oxen about two years old were 
used. Five grades of bone (based on passage of particles through meshes of various 
sizes) were decalcified with 3 per cent cold HCI. The rate of extraction of gelatin from 
decalcified bones of various graded sizes was measured at 100“ and 90“. The extrac- 
tion curves for the larger sized particles are similar to the curves for autocatalytic reac- 
tions, though the process of extraction is not autocatalytic. The rate of extn, increases 
with the finer division of the bones. Owing to the high porosity of the bone there is 
the same surface available, whatever the size of the particles. The different behavior 
must be attributed to the time taken for the adsorbed substance to diffuse along the 
pores and so arrive at the surface. Benjanim Harrow 

Enzymes of the abdominal adipose tissue of the common turkey, Meleagris gallo- 
pavo. J. S. Hepbxjrn. Hahncmami Medical College, Philadelphia. J. Ant. Chem. 
Soc. 43 , 1903-5(1921).— Study was made of the abdominal adipose tissue (crude gizzard 
fat) of 6 hen turkeys of known history. Catalase, lipase (acting on tributyrin), and 
esterase (acting on Et butyrate) were always present. Simple reductase and oxidase 
acting upon phenolphthalin were usually present. Oxidases, acting upon o-naphthol 
and upon tricresol, and protease were not found. Aldehyde reductase and peroxidases 
were present in several of the samples. Joseph S. Hepburn 

The structure of thymus nucleic acid and its possible bearing on the structure of 
plant nucleic acid. P. A. Levene. Rockefeller Inst. J. Biol. Chem. 48 , 119-25 
(1921). — L. does not consider that the new expts. described by Jones fC. A. 14 , 2489) 
are sufficient evidence to prove the ether linking of the nucleotides m yeast nucleic acid. 
That the H-ion conen. of the reacting medium docs not change when yeast nucleic acid 
is hydrolyzed by a pancreatic enzyme might well be due to the fact that nucleic acid as 
a polyphosphoric acid posse.sses considerable buffer effect and that each liberated 
nucleotide is a comparatively weak acid and does not markedly affect the H-ion conen. 
of the buffer. The fact that the rate of hydrolysis of nucleic acid is identical with that 
of a mixt. of the four nucleotides indicates that the union between individual nucleotides 
is more labile than that between the phosphoric acid and the carbohydrate in each 
nucleotide and makes it self-evident tliat the first step in the hydrolysis is the formation 
of the 4 nucleotides and that the further progress of hydrolysis is the same as of 4 nucleo- 
tides. This ready formation of 4 nucleotides is consistent with the theory of the ester 
linkage of the nucleotides of L. rather than with Jones’ theory of ether linkage. L. 
has reinvestigated the question of the occurrence of a dinucleotide among the products 
of the hydrolysis of thymus nucleic acid and by the methods employed was able to iso- 
late only diphosphoric acid nudeotides. "It is possible that the monophosphoric 
‘ acid nucleotides are secondary products and that the hjrpothetical dinucleotide (Levene 
and Jacobs, C. A. 6, 3428) is only a mixt. of mononudeotides. Thus for the present, 
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until the existence of the dinuclcotide is definitely proved, the structure of the tliyimis 
nucleic acid should lie expressed in analogy with that of the yeast nucleic acid,” i. 
in ester form, the phosphoric acid on«oue micleotide combining with the carlx)hy(lrate 
of the other. A. P. Lotjirop 

Preparation and analysis of animal nucleic acid. P. A. Luvrnu. Rockefeller 
Inst. J. Bid. Chfm. 48, 177-83(U>21). — The method of prepg. animal nucleic acid has 
been improved and the substance has Ix'cn obtained from the .spleen, p.mereas and liver 
as follows;. Free the fresh tissue from fat and miiia*. Take up 2,r>lK) g, of the minced 
tissue in 3.000 cc. of HjO, add g- of NaCl and ktvp the iiiixt. lunling for A hrs. with 
a steam coil. Add KO g. of AcONa and (K) cc. of 33'’<i XaOlI sj>ln. anil allow ihi' mixt 
to stand overnight. Neutralize with AeOK and add pierie aeid as long :is a ppt. forms. 
Filter and to the filtrate add HCI until the mixt. tiiiiis slightly opalescent. Ppt. the 
nucleic acid by adding lO^c CnCU solii. Filter and amvi rl the Cii salt into the free 
acid by treatment with 5% llCl. RejK-at the Irvatinent once. Dissolve the free 
nucleic acid in 6% NuOH soln., acidify with .AcOH anil ppt. with 95% ale. containing 
4% of HCI. Wash with 05% ale. until the washings no longer show the presence of 
Cl ions. Wash with abs, ale. and KltO and dry. The substaiiee should not show the 
presence of even traces of biuret -giving material and should give a mgativc test with 
orcin. I'or the analysis of the purine bases alcoholysis is prefeialdc to hydrolysis. If 
the nucleic acid is suspended in McOlI and HCI g.is is passed tlirough tlie .sohi., (he 
nucleic acid dissolves rapidly and llic purine basc.ssoon begin to sep, as HCI salts. The 
sepn. ia practically complete in 2 hrs. The cle:»vage is brought about by the heat 
developed by the absorption of the HCI gas. None of the samples prepd. from Hver, 
spleen and pancreas showed the presence of pentose and all contained the 2 purine bases, 
adenine and guanine. The yield of the bases was smaller from the patiereas and liver 
nucleic acids. There was a conshicrablc deviation from the theory rcipiired fur the 
compn. of a hexosetetranuejeotide in the case of the liver nucleic aeiil which rcipiircs 
explanation as does also the fact that the pancreas nucleic acid g-.ive less purine bases 
than that from spleen although it differs little from it in elementary compn. Further 
work on these problems is in progress. A. P. Lotjirop 

The liver lecithin. P. A, Levenb and H. S. Simms. Rockefeller Inst. J. Biol. 
Chem. 4S, I8'/-9(5fl92I); cf. C. A. 14, -Liver lecilliin cont.'this two satcl. fatty 

acids, palmitic and stearic .and two unsaid, acids one of which on reduction is converted 
into stearic acid anil the other into arachidic acid. The exact degree of imsatn. of either 
one of the two acids is not as yet known but there Is e\ idenc-c which indicates that the 
one yielding arachidi'; acid is tctra-uns.atd. as on tin- addition of Hr it yields a substance 
which analyzed for an oclubromidc of arachidic acid. FVom mol. wt. delns. of the 
hydrolecithin obtained by Paal’s method from liver Iceilhin it is evident that liver 
lecithin consists of a mixt. of monolecitliins. Frepn. of pure free lecithin from its CdCh 
salt. By an improved vnethod the analytically jmre substance can be obtained in good 
yield; about 50 g. from 100 g. of the CdCb s.aU. Dissolve IfXl g. of the CdCh salt in 
300 cc. of warm CHCL and pour the soln. slowly with rapid stirring into 400 cc. of MeOH 
containing 20 g. of NH| gas. Allow to stand for a short time then filter off the ppt. 
through a folded filter paper. Crmcentrate at a low temp, under diminished pressure. 
Filter off any ppt. of fat which may settle out. Disseb^e the remaining lecithin in 5-10 cc. 
of glacial AcOH, pour the soln. into 800 cc. of boiling hot McsCO, stir and allow to cool 
to room temp. Decant or filter the supernatant liquid to free it from a very small 
(1-2 g.) dark ppt. which settles out. Cool in a freezing mixt. to -5“ and decant if a 
Second small ppt. settles out. Concentrate under diminished pressure until all the McsCO 
aid most of the AcOH are removed. Add HjO a little at a time and shake or stir until 
a thick emulsion of a light brown color is obtained. Pour this into 800-1,000 cc. of 
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Mc^CO chilled to —6*. Stir carefully and allow to stand overnight at 0 to —5*. 
Transfer to a crystg. dish and free from excess HjO with cold dry McjCO. Decant 
the MejCO and dry the ledthin in a vacuum desiccator. A. P. Lothrop 

Conductivity and permeability. W. J. V. Ostsrhout. Harvard Univ. J. Gen. 
Physiol. 4 , 1-9(1921 ). — Laminaria was used in these expts. When an elec, current 
passes from a salt soln. into an animal or vegetable cell, ions must enter the cell; under 
such conditions, therefore, the dec. resistance of the protoplasm may be regarded as a 
measure of its permeability to ions. The elec, current flows partly through the cell 
wall and partly through the protoplasm of tlw cell. The relative amts, of these 2 
portions of the current can be calcd. by means of a formula. (Cf. C. A. 10, 2744; 15, 
540.) Such calcns. show that conclusions derived from studies of the resistance of the 
tissue as a whole can also be applied to the resistance of cell protoplasm and hence to 
its permeability to ions. Chas. H. Richardson 

Comparative hydrolysis of gelatin by pepsin, trypsin, acid and alkali. John H. 
Northrop. Rockefeller lust. J. Gen. Physiol. 4, 67“71(1921). — Purified gelatin in 
5% solo, was used in these expts. It was hydrolyzed to various stages by one of the 
hydrolyzing agents after which pepsin or trypsin was added and the increase in hydrol- 
ysis noted. The reaction was followed by a modified formol titration method. (Cf. North- 
rop, C. A. 15, 3S53.) The peptide linkages of the gelatin mol. winch are most rapidly 
split by pepsin or trypsin are more resistant to acid hydrolysis. Linkages hydrolyzed 
by pepsin are also hydrolyzed by trypsin, but trypsin hydrolyzes some linkages not 
attacked by pepsin. Those linkages must be rapidly hydrolyzed by pepsin but are slowly 
attacked by trypsin. Those linkages attacked by both enzymes are among those most 
rapidly hydrolyzed by alkali. Thus the course of the early stages of the hydrolysis of 
gelatin is similar with pepsin, trypsin, and alkali but is quite diflerent with acid. 

Chas. H. Richardson 

Characterization of amylases. Preliminary communication. H. v. Eui^ and 
Olap Svanbbrg. Z. physiol. Ckem. U2, 193-230(1920).— Malt diastase was used. 
It was prepd. by extg. malt with distd. water for 1.6 days and dialyzing the filtrate 
The soln. employed contained 0.14% of solids. With quantities of this soln. varying 
between O.l cc. and 2.0 cc., 25 cc. of 2% starch soln. and 10 cc. of a phosphate mixt. 
of the velocity of the hydrolysis (measured by the amt. of maltose produced), 

rose proportionally to the enzyme concn. By keeping the enzyme concn. const, it was 
proportional to the amt. of starch. Variations in the quantity of phosphate were with- 
out effect. NaCl and K salts influenced the velocity only slightly. The optimum H + 
concn. was found to be at Pb = 5.6. E. and S. suggest a formula, the use of which 
would permit a direct comparison between the degrees of activity of different amylase 
prepn. It is Sf=KX g. maltose/g. of enzyme, where 5/ is the sugar-producing power 
per g. of dry weight and K is the velocity const, calcd. according to the monomol. 
formula. The value 6/ has been calcd. from some of the data already in the literature. 

R. L. STEimB 

Hie course of the reaction between arginine and arginase. R. E. Grose. Z. 
physid. Chem. 112, 23ff-51(1920). — Decreasing velocity consts. were observed for the 
reaction. When ornithine was added to the reacting mixt. the extent of hydrolysis 
of the arginine was less than the 70-85% usually observed. Urea had little inhibiting 
influence and leads G. to believe that something else than a condition of ordinary equil. 
is involved. The expts. were carried out at a Pa of 6.62 and the formol titration method 
was used. R. L. StbhdS 

Proteolytic enzymes in normal and pathological urine. S. G. Hbden. Z. physid^ 
Chem. 112, 252-81(1920). — ^Normal and pathological urines were mvestigated for their 
content of enzymes acting upon (1) casein at (2) Witte's peptone at Pb»8, 
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and (3) casern at pa* 1-0. In nomud uruie the first is absent or present in small 
amt. but in the urine collected during the fever stage of croupous pneumonia it is de< 
cidedly increased. The hydrolysis of Witte's peptone in alk. soln. is demonstrable in 
normal urine and is increased in the fever stage of pneumonia, and in Icucemia but in 
the latter there is no decided increa.se in the action on casein at pn ■•S. There was no 
regularity of increase in the action on casein at pn «» 1.6. R. L. ST8 Hi,s 

The preparation of highly active saccharases. V. The P content of purified 
saccharose solutions after thorough dialysis, and the mlcrodetermination of phosphorus. 
H. V. Iim.BR AND O. SvANBBRG. Z. pkysitA. Chem. 112, 282-04(1(120); cf. C. A. IS, 
1730. — A saccharaae prepn. was obtained from yeast which contained 0.10% of org. 
P which was not in the form of a carbohydrate-phosphoric acid combination. Carbo- 
hydrate corresponding to 90% of the dry weight and 1.27% N were also present. These 
Ogurcs are the basis for specubtion conceramg the nature of <taccluu-a.se. R. L. S. 

Action of ernulsin on galactose. M. Bridsl. J. pharm. chim. 24, 209-18(1921); 
Pham. J. 107, 250(1921).— See C. A. 15. 2457. S. Wai.dbott 

The application of the hydrogen electrode (Kolthoff) 2. 

D— methods and apparatus 

STANLEY R. BBNBOICT 

Method of protein removal from body fluids for the purpose of simultaneous de- 
termination of many constituents. Cbkko Mvkai. Imp. Uiiiv., Kiushiyu, Japan. 
Biochem. J. 15, 516-20(1921). — Method: 4 cc. serum (if whole blood or urine Is used, 
dtl. with distilled water until the coocn. of proteins becomes 0.3 per cent) is measured 
into a beaker containing about 80 cc. distd. water, and octitralized to litmus paper 
with dil. AcOH. The fluid is heated quickly over a small flame just to boiling. During 
heating, stir the fluid gently. 10 cc. of acid NaOAc (prepd. by adding AcOH to a hot 
20% NaOAc sola, until it becomes add to alirarin red) is added and the boiling contin- 
ued for about 30 seconds, so as to produce a visible coagulum. Transfer to a 100-cc. 
flask and make up to the mark with water. Shake, pour back into the original beaker, 
and add 3 g. talcum powder (which removes the last traces of protein from soln.). 
Stir the soln. for 5--10 min., warm on water bath up to 40-45^ and mbc well. After 
cooling, add 2 to 3 g. talcum, mix the soln. and filter. Use the filtrate for the detn. 
of the various constituencs of serum. Control expts. show that the method is applicable 
for the detn. of con-protein nitrogen and chlorides in blood serum, etc. B. H. 

Sensitization of the Trendelenberg frog prepiration for the measurement of adren- 
aline. T, Au)AY-RBt>ONNpT. Biochem. Z. 110, 306-18(1920); Physiol Abstracts 6, 
71-2(1921).— The Trendelenberg prepn. of frog muscle has certain advantages over 
the mammalian blood pressure method when small amts, of adrenaline are used, but is 
less accurate than the latter method. The frog muscle is rendered more sensitive by 
addition of more Ca to the perfusion liquid, the muscle apparently having been injured 
during perfusioo by a disturbance of the equil. between Ca and K. J. S. H. 

Van Deenb reaction and hydrocyanic acid. LvaANO P. J. Palst. Anal. sot. 
quim. ArgenUna 6, 608-12(1918).— Experimental proof is given that HCN, contrary to 
Selmi's statement {Accad. Sd. Bologna, 1879), does not interfere with Van Deen’s 
reaetkm; on the other hand, KCN prevents the production of the blue color given by 
the reagent (HfOi and tincture of guaiacum resin) in presence of fresh blood. This 
is shown to be doe to the alkalinity of ordinary cyanide, as a positive reaction is ob- 
tained after neutralization of the free alkali with acetic acid. Selmi's negative results 
anist be attributed to the alkalinity of the cyanide used. J. C S 

The estimation of chlorides in whole blood. John B. Rtsoss. Detroit. /. 
lab. Clin. Med. 6, 44-5(1920).— The method is an application of the Volhard titration 
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to the protdn>free filtrate obtained by tl^ Folln system of blood analysis. Acidify a 
10% soln. of Na tungstate with an equal vol. of HNOi, filter off the lemon-yellow ppt. 
and to the filtrate add a few drops of AgNOj test soln. Any turbidity which may be 
seen by transmitted light indicates an appreciable chloride content. To purify, pour 
the tungstate soln. into an equal vol. of 50% let settle, and siphon off the super- 

natant fluid or suck off through a Buchner funnel. Wash by decantation until the 
test for chlorides is no longer given; dissolve in the requisite amt. of 40% NaOH (7 cc. 
for each 10 g. of Na tungstate taken, and make neutral to litmus; add water to make 
a soln. of d. 1.15 and filter. The following solns. are required. (I) Standard AgNOj 
soln.: AgNOi crystals 7.2653 g., HNC^, sp. gr. 1.42, 250 cc., satd. soln. iron-ammonium- 
alum 50 cc., distd. water to 1000 cc. (2) NHiSCN soln.: 0.75 g. in 1000 cc., to be ad- 
justed by titration so that 25 cc. equals 5 cc. of the Ag soln. (3) soln. of Na 2 (C 04 )j: I g. 
to 100 cc. One cc. of the soln. is evapd. to dryness in a 1-oz. salt mouth bottle. The 
oxalate forms a thin film over the bottom and is sufficient for 10-15 cc. of blood. (4) 
Cl-free, neutral 10% Na tungstate soln., sp. gr. 1.15. (5) ®/j N HjSOi: To 1 vol. of 
Na tungstate soln. in a suitable flask, add 1 vol. oxalated blood and 1 vol. % N H^SO^. 
Agitate and allow to stand for an hour or longer, preferably in an ice-box. Dil. to 10 
vols., agitate and filter. The filtrate should be water-white, and give no ppt. with an 
equal vol. of HNOi (absence of tungstate). The presence of tungstate greatly obscures' 
the endpoint in the succeeding titration. To 20 cc. of the filtrate, representing 2 cc. 
of whole blood, in a 60-cc. volumetric flask, add 10 cc. distd. water and 10 cc. of the 
standard Ag soln. Dil. to the mark, shake vigorously to coagulate the AgCl, and 
centrifuge or filter. Titrate 26 cc. of the filtrate with NH<SCN to the appearance of 
the first brown tinge. This is sharp. The number of cc. of the cyanate soln. is sub- 
tracted from 25 and the difference multiplied by 50 to obtain the number of mg. of NaCl 
per 100 cc. of whole blood. E. R. Long 

A study of the catalase reaction. Sbrgius Morgulis. Univ. Neb. Biol. 
Chem, 47, 341-75(1921); cf. C. A. 14, 3182.— "The use of very large quantities of 
HjOj (equiv. to 500 or 600 cc. of Oj), as is practiced commonly in researches on catalase, 
is objectionable because the depressing effect is great unless very large amts, of the 
catalase prepn. are employed. There is no obvious advantage in working with such 
tremendous quantities. On the otha- hand, when an attempt is made to compare the 
catalase activity of prepns. of presumably different strengths, the depressing effect will 
be much greater in the case of the weaker sample and under such conditions the tendency 
will be to exaggerate the differences. In fact the entire method of comparing several 
samples of catalase on the basis of the amt. of Oi which they respectively liberate from 
HiO» is of questionable accuracy. The comparison should instead be made between 
respective quantities of catalase prepn. required to set free the same amt. of O: from a 
given quantity of HjO,. It is further advisable to adjust the reaction to follow some 
definite course (a 75% decompn. of the HjO* is a very good basis). Although the Oj 
formation is a linear function of the quantity of catalase, this rule does not hold true 
when either the catalase or the HjOj is in great excess. When, however, the catalase 
is varied to produce a certain degree of decompn. with the same quentity of HjOi, the 
catalase strengths will be inversely proportional to the quantities used for the tests. 
The method of estg. the catalase strength followed in most investigations on catalase 
is so crude untenable from a chem. standpoint that one naturally is reluctant to 
accept the conclusions drawn from those researches, especially where the conclusions 
are of far-reaching significance. Another important matter is the fact that in the 
catalase expts. the reaction is allowed to go on for a set length of time, usually 10 or 15 
min. The reasons for detg. relative reaction speeds from the time periods required to 
effect a given result, rather than from the results effected in a given time period have 
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been fully (Uscusseo Dy Osterbout 48^172(1918).) It should be noted, however, 

that when the reaction is permitted to run for 10 min., only 50 or perhaps 60% of the reac- 
tion is completed. For comparative pu^Mses, it may be argued, this will not matter, and 
this might be tnie if the reaction were always brought to the same end-point. This is 
not likely to be the case. If, on the other hand, the reaction is so vigorous and rapid as 
to be completed within the 10 to 15 min. it is practicilly certain that there is a great 
excess of catalase. In this event, of ci>urse, the 0] evolution will again fail to give a 
correct measure of the relative catalase strengths inasmuch ns there is no means of 
detg. whether or not the relative excess is the same in each nistance. I.ittlc credence 
can therefore be given to results of c:ilalase expts. tiulcss very large differences ore dem- 
onstrated." The liberation of O, from HjOi is markedly affected by the reaction of the 
HjOj; the optimum H-ion conen. for the catalase reaction is pn =» 7 but the reaction 
at pH a 6.4 is 98% complete so that expis. should Ik? conducted in a niedimn slightly on 
the acid side (pa = 6.7-6.9) which is sufficient to prevent s|>ontanei)us decoiupn. of the 
HjOi which occurs most re.idily at Pii = 7.0 an<l above. Tlie soln. should l>e brought 
to the definite Pu by ad<litig 0.01 N NaOH rather Ilian by the use of phosphate buffer 
mixts. The depressing effect of a large extx-ss of ll^Oi on the liUTatioii of Oi is due to 
the fact that the re;ictioit is a reversible one; the max. evolution of O; occurs when the 
amt. of HiO» used is such that 05-70'.'<; of tlic total unit, of IhO;. available is decomp«l. 
The catabse reaction has been generally reganled us belonging to the luononiol. order, 
only one substance. undergoing dec«>mpn. This, however, is not ilie case as not 
only docs llie EljO; disapiiear but the catahsc as well is usc<l uj) and there is a ilcfinite 
quant, relation lietweeii the interacting catalase ami the lli<)j. Wlicn of the 

available Oj is lilMiratcd. the reaction is uiHjucstionably inonomol.; if the deeoinpn. is 
between 85-95^o the reaction follows the curve of a 1*4 mol.; iielwccn 7(>-80% the 
reaction runs true to tlie bimol. course and Ix-low O.V the actual uint. of O: set free 
as well as the reaction velocity are considerably iluiiiiiishc<l. As the reaction follows 
almost ideally the bimol. curve with a decompn. of nvOv of about 75 8t}%, it is a simple 
'matter to $o adjust conditions that t!ic results of an entire cxi>tl. scries can l>c made 
really comparable. A. P. Lothrop 

Vital staiamg. Werntjr Schui.umann. Z. angav. Chem. 34, Aufsatztcil, 237-0 
(1921) — Acid dyes injected into an animal are dislriliutcrl and excreted more rapidly 
the sntaller their inols., the less they tend to form mol. aggregates, and tlic less changes 
in temp., ageing of solns. and the addition of electrolytes lend to depress ionization and 
favor aggregation. Acid dyes in the ionized condition seem to penetrate all cells, but 
accumulate only in such as arc able to cause aggregation and flocculation of the dye. 
It is hoped that such studies will lead to methods that will make it possible to study the 
distribution and accumulation oT food.stufrs and drugs in cells. T. G. Phillips 

C— BACTERIOU)Gy 

A. K. BALLS 

Remazts on the alkalinity of nutrient bouillon and nutrient medium as well as 
determination of it by titration with the use of indicators. Joseh RsitstOtter. Vienna. 
Z. Hyg. Infektionskrankk. 90, 218-26(1920). — A review of the theories of indicators 
and the influence of various "buffers" such as phosphates and proteins in maintaining 
a const H-ion conen. In titrating media the necessity of taking into account the 
influence of the buffers present is emphasized. p. A. Cajori 

Experiments on the action of hydrocyanic acid on bacteria* E. Tbichhann and 
W. Nagel. Univ. Frankfurt. Z. Hyg. Injektionskrankh. 90, 401-16(1920). — An 
investigation of the most favorable conditions for the destruction of bacteria by HCN 
gas. The action of HCN is more effective with an increase in temp., a low moisture 
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content and in the presence of strong light. It is found “that a const. HCN coach, of 
2.25 to 2.5% (by vol.) at a temp, of 24 to 28® in an atm. of 15 to 20% satd. in dissembled 
light will kill in 24 hrs. Staphylococcus aureus and B. coli if they are present on a dry 
substratum.” F. A. Cajori 

Hydrogen-ion concentration and titratabie acidity in relation to bactoiological 
media. I. L. Bai,dwin. Proc. Indiana Acad. Sci. 1919, 171-3. — ^The conen. of H ions 
and not total amt. of acid present affects the bacterial growth; consequently a method 
which measures the former is preferable to one which measures titratabie acidity. 
Another serious error in the detn. of the reaction of media by the old method of titrating 
with the standard sola, lies In the buffer effect of the ingredients of the media. A number 
of samples of media were prepd. according to the Am. Public Health Assoc, standards 
and the reactions detd. by both methods; the results are tabulated and show that the 
method of making media + 1 to phenolpfathalein can not be depended upon to bring 
it to neutrality and that in the case of all careful work the reaction must be detd. by 
measurement of the H-ion conen. N. A. Langs 

Bacteria in sugar-cane products (Church) 28. 

I>— BOTANY 

CARl, 1«. AI.SBSRG 

The presence of loroglossin, i^ucoside of **Loroglossum hircinum,’’ in different 
species of indigenous orchids. P. Dhlaunby. Bull. soc. chim. biol. 3, 238-46(1921) ; 
cf. C. A . 15, 546, 2292. — The same glucoside has been extd. from Orchis simia, 0. bifolia, 
Opkrys aranifera and apifera, and Cephalanihera grandiflora. A. T. Cameron 

The oxalic acid content of young spring leaves and some remarks on this acid. 
Arminius Bau. Bremen. Z. Uck. Biol. 8, 151-5(1921).— By pptg. oxalic acid with 
Ca acetate, the presence of oxalic acid to the amount of .05 to .5% can be demonstrated 
in exts. of young leaves. Gmelein^Kraut then is in error in stating that there is a lack 
of "oxalation” in young spring leaves. F. A. Cajori 

Recent advances in science— Plant physiology. J. II. Priestley. Univ. Leeds. 
Sci. Progress 16, 201-7(1921). — ^Remw of recent work on proteins and their relation to 
electrolytes and to H-ion conen. Joseph S. Hepburn 

Acerin. The globulin of the maple seed (Acer saccharinum). R. J. AifuERSON. 

N. Y, Agr. Expt. Sta. J. Biol. Ckem. 48, 23-31(1921). — "The principal protein of the 
seed of the silver maple (Acer saccharinum) has been isolated and purified. This pro- 
tein, for which the name acerin is proposed, is a globulin. It could not be obtained in 
cryst. form but sepd. on dialysis in small uniform globular particles.* The purified 
acerin is a nearly white heavy powder which on combustion leaves no weighable ash. 
A number of different prepns. were made and all of these prepns. showed close agree- 
ment on analysis. The av. compn. of acerin is as follows: C 51.44 H 6.8, N 18.34, 
S 0.55, 0 22.87%. When analyzed by the Van Slyke method it was found to contain 
the following % of basic amino adds: cystine 0.55, histidine 1.43, arginine 10.07, 
lysine 1.07.” It is very similar in compn. and N distribution to arachin the globulin 
from the peanut but the % of the basic amino adds differs in the two ^obulins. 

A. P. Lonmop 

The respiration of leaves in a vadium or in an atmosphere poor In oilmen. L. 
Maqubnne and E. Demoussy. Compt. rend. 173, 373-7(1921). — Leaves of aucuba 
or pear left in tubes in vacuo or in the presence of small amts, of air and in 
water free from air and aerated. Aucuba leaves darken on death in the alienee of 

O, pear leaves darken on death only when O is present. In the absence of O and light 
leaves die in 3-4 days. Small amts, of O allow the leaves to live Imiger, the time de- 
pemhng on the relative amts, of O and leaf tissue. In vacuum and diffuse light leaves 



1921 


u — Biolo^ua! Chmistry 


*1019 


of aucuba may live as long as 3 months, owing to the 0 liberated by photosynthesis. 
At the end of the expt. the leaves were tested by their ability to decompose CO|. In 
HtO k^t satd. with air leaves live in the dark for several weeks. For the species stud- 
ied normal respiration in the presence of O is necessary to support life. Intramolecular 
re^iration can support life for only a shewt time. The authors conclude that normal 
respiratbn is able to liberate COt from substances not available for intraroolecular 
respiration. Tbe two types of respiration do not have a common origin. They are 
ratirely separate functions not only in their mechanism but also in the effect they 
have on tbe life of green plants. T. G. Phillips 

Tbe presence of a glucoside decomposed by emulsin in two species of the genus 
Mdampymm. Ma&c Bridbl and Marib BRASCKn. Camp;, fimd. 173» 414-^3(1921). — 
By the biochem. method of Bourquelut (cf. C. A. 13, 14813) on exts. of Hi. ervense and 
M. pratense the presence of glucostdcs hydrolyzwl by emulsin was proved. A black 
ppt. is formed during the action of emulsin. It is probable that the glucoside is aucubin, 
but further work is needed to make the identification complete. T. G. Phillips 
Free aothocyanidins in the flowers and red leaves of certain plants. Sr. Jonbsco. 
Compt. rend. 173, 42(>-9(1921).— Free ar.thocyanidins were obt.ilncd from flowers of 
Pelargonium and Papover rhaeas and from the red or olive-green leaves of Prunus 
pissardi by extg. with AmOH the residue from the extn, of anlhocyanius with acids 
(cf. C. A. 15, 2903). The presence of anthocyanms. anthocyanidins and pseudo bases 
together indicates their close interreUlionship and their relation to the disappearance 
of the red color in plants. T. G. Phillips 

The saponarin in Mnium cuspidatum. Antoinp Kozlowski. Compt. rend. 173, 
429-31(1921). — A substance was found dissolved in the cell sap of the leaves of this moss, 
which gives a blue to cose color with iodine, and is supposed to be a saponarin. AcUls 
make the blue color more intense, and alkalies change it to yellow. T. G. Phillips 
Mobile starch and geotropism. E Zabpppsl. Compt. rend. 173, 442-5(1921).— 
Mobile starch grains or “statoliths” fall to the lower side of the cells containing them. 
These cells also contain reducing sugs^rs and amylase. Owing to the relatively slow diffu- 
sion of sugars their conen. is greater near the starch grains from which they are being 
formed by the action of amylase, that is at the lower side of the cell. Thus a difference 
in osmotic pressure arises between the upper and lower p.irts of the cell and this causes 
the bending in response to gravity. T. G. Phillips 

The occurrence of calcium oxalate In the gidgee wattle (Acacia cambagel). Thos. 
Stbsl. Proc. Ltnnean Soc. N . .V. Walts 46, 256-8(1921). — The timber and bark of 
A. cambagei cc^tained the following percents of CaCj 04 .Hj 0 in the dry wt.: outer bark, 
18.82; inner bark, 18.82; outer wood, 5.81; inner wood. 3.81. Of the barks of six 
other species of Acacia, none contained more than 9% CaCzOi.HiO. S. considers the 
CaCiOi a waste product, since that in the outer bark could not be used again by the 
tree. t T. G. Phillips 

Eucalyptus oil glands. M. B. Weix:h. J. Proc. Hoy. Hoc. N . .S'. Wales 54, 208-17 
(1920). — Mostly aiiatomical. The oil is present in the form of a fine emulsion. In 
different species this emulsion is broken by varying conens. of £tOH. The protective 
colloid is probably protein. T. G. Phillips 

MueSagmoua substances erf Laminaria. Mmb. Orhzbwska. Compt. rend. 173, 
52-4(1921). — Several methods for extg. the mucUaginou.s substances from Laminaria 
are given. The rotatory power of an alk. soln. of the mucilage of a conen. 0.752 in 100 
is (a}D= “ 150.4. In tbe mucilage of Laminaria flexicaulis there arc at least 2 substan- 
ces, one of which is sol. in the presence of salts. The mucilage may be completely hy- 
drdlyzed by successive treatments, in some cases 8 or 9 being required. Thus 1.9 g. 
per 100 cc. heated 4 to 5 hrs. on a boiling r^ter bath gave 1.475 g. of sugar calcd. as 
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glucose. After the removal of the sugar the remainder was dissolved in 0.5% NasCOi, 
acidified with 5% HCl and again heated on the ^ter bath 4 to 5 hrs. when 0.125 g. 
of sugar was obtained. A third treatment gave 0.04, the 4th 0.025, the 5th 0.0335 and 
the 6th 0.0135, total 1.7 g. The sugars sepd. were identified by their osazones as 
glucose and galactose. L. W. Riggs 

Distribution of iron in plants. L. and R. C^righi^lli. Compt. rend. 

173, 273-8(1921). — Iron was detd. in various parts of 11 trees or shrubs, 8 green vege- 
tables, 8 seeds and 3 stone fruits. In the trees and green vegetables the leaves and buds 
contained from 3 to 10 times as much Fe as the young wood freed from bark. With the ex- 
ception of the thorn bush, young leaves contain^ several times as much Fe as old leaves. 
The Fe content of centrifuged juice of green vegetables was reduced to one third or 
much less by boiling. The embryo of seeds generally contained more than one half of 
the Fe, the cotyledons less and the teguments least. In the apricot, cherry and prune 
the kernel contained more Fe than the shell. In general, Fe in vegetable tissues moves 
toward the organs of active life and of reproduction. (Cf. following abstract.) Also in 
Bull. soc. chim. 29, 899-905(1021). L. W. Riggs 

General presence of manganese in the vegetable kingdom. Gabriel Bertrand 
AND Mme M. Rosenblatt. Compt. rend. 173, 333-6(1921); cf. preceding abstract. — 
Mn was detd. in the tissues of 15 different plants, consisting of 10 green vegetables, one 
weed, wheat bran and 3 pulpy fruits. Sep. detns. were generally made on different 
parts of each plant and Mn was found in every case. In the various parts of orange, 
citron, and manderin the Mn content ranged from 0.21 to 0.71 mg. per 100 g. of dry 
matter. Roots of shepherd's purse gave the highest Mn content of any plant tissue 
tested, the figure being 17.6 mg. per 100 g. of dry matter. Vegetables averaged 3 to 4 
mg. and wheat bran 3.9 nig. Also in Bull. soc. chim. 29, 910-15[1921). L. W. Riggs 
The chemical constituents o! green plants. XII. The volatile constituents of 
oak leaves. H. Franzen. Z. physiol. Ckem. 112, 301-16(1920); cf. C. A. IS, 2110. — 
The acids, aldehydes and ales, detected in the l^ves of Quercus sessiloflora were practi- 
cally the same as those observed in similar analysis of bnmbeam and chestnut leaves. 

R. L. Stbhlb 

E-NUTRITION 

PHILIP B. HAWK 
NORMAL 

The metabolism of a European in the tropics. Wilhelm Caspari and Claus 
Schilling. Berlin. Z. i/yg. Infekitonskrankh. 91, 57-132(1920); cf. CfA. IS, 1153.— 
The metabolism of two individuals was followed in great detail during a resting and 
work period in Berlin and during similar periods after they had gone to the west coast 
of Africa, The diets in Berlin and Africa were nearly identical, both in calorific and N 
content and in the kinds of foods eaten. It was found that protein and fat are equally 
well utilized in both climes, that the N balance is maintained in Africa as easily as under 
similar dietary conditions in Berlin despite the greater N loss in the perspiration in the 
hotter clime. The body uses food in the tropics as efBciently as elsewhere. No change 
in body temp, or pulse rate was noted. Similar results were found in an expt. with a 
European who had dwelt in the tropics long enough to have become acclimated. F. A. C. 

Antiscorbutic properties of concentrated hruit Juices. IV. Arthur Harden 
AND Robert Robison. Biochem. J. 15, 521-2(1921); cf. C. A. 13, 2067; 14,2015. — The 
earlier investigation has shown that orange juice can be evapd. to a dry residue without 
suffering any loss of vitamine C, even after standing for two years, — provided the 
material be kept in a dry’atmosphere and at room temp. The present expts. show^that 
if stored at a temp, of 29 *, the juice is much more rapidly destroyed. B. H. 
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Fomution of vittmine A in living pUnt tissues. K. H. Coward and J. C. Drum* 
MOKD. Univ. Coll., London. Biocktm. J. IS, 530-9(1921). — For the methods for 
testing, see Drummond and Cowi^d (C. A. IS, 252). Seeds such as carrot, tur- 
nip, cabbage, cress, peas and white and yellow maize were fed to rats in known 
amounts daily, in addition to a bas.ai diet deficient in \'itamine A. The results confirm 
McCollum's opinion (The Newer Knowledge of Nutrition, 1918) that the majority of 
these tissues are deficient in vitaminc A. Germination of seeds, which has been shown 
to increase vitaraine C, does not affect vitamine A. KtioUted seedlings, grown in sand, 
do not contain vitamine A, but green seedlings — obtained by growing in sand, watering 
mth normal Sachs’ soln., and exposing the seeds to light — such as the green shoots of 
turnip, mai «2 and peas, possess a much higher value as a source of vitumine A than 
either the seeds from which they sprang, or the corresponding etiolated leaves. Water 
culture experiments with Tradescantia ("wandering jew"), using Sachs' soln. as a cul- 
ture medium, seems to show that vitamine A can be sj'nthe.sizcd by the green plant 
from inorganic material. Green cabbage leaves, unlike the while ones, contain appreci- 
able quantities of vitamine A; 1.5 g. of the fresh material fed daily to rats induceji 
"very fair growth." Using lower plants, the authors find that mushrooms induce 
but slight growth, whereas common green seaweeds found on the south coast of England 
f^Ulva and Cladophora sp. ?} are "as potent as the green land plants such as cabbage." 
"Vitamine A in green leaves does not appc.ar to be associated with proteins. It maybe 
extracted in the fat removed by solvents and appears in that fraction of the fat which 
is resistant to saponification." Bijnjamin Harrow 

Researches on vitamine A. VII. Notes on the factors influencing the value of 
milk and butter as sources of vitamine A. J. C. Drummond, K. H. Coward and A. F. 
Watson. Univ. Coll., London. Biochem. J. 15,540-52(1921): cf. C. A. 15, 1557, — For 
details as to method, see Drummond and Coward (C. A. 15,252). Colostrum appears 
to be considerably richer in vitamine A than later milk, thereby suggesting a function 
of the former that has been quite overlooked by physiologists. Butter appears to be 
less potent as a source of vitamine A than the same amount of fat supplied in the original 
milk. The wide variations in vitamine A content shown by various samples of butter 
are largely due to differences in the diet of the cow. Processes used in butter-making, 
such as exposure to air at high temps., and the "renovation” of rancid butter, tend to 
reduce the content of vitamine A. Bbnjamin Harrow 

Feeding of infants and children.. Julius Levy. Arch. Pediatrics 38, 595-602 
(1921). — A discussion of the diet of infants and young children. Joseph S. Hepburn 
The effect of cottonseed meal upon the growth and reproduction of cows. Stanley 
Combs and R. S. Curtis.. N. C. Agr. Expt Sta. J. Dairy Sci. 4, 334'-41(1921).— 
Feeding expts. were conducted on 40 cows, with the use of cottonseed meal and hulls 
alone and with other ration. Cows were from six months to little over 1 yr. old. Those 
fed on meal and hulls djed within 82-220 days after starting on the ration. Some of those 
fed on meal with other feeds died while others which were discontinued were sluggish and 
very much weakened. Results with older animals may have been far different. Pres- 
ent work is outlined and results with meal ua;d with other feeding stuffs appear fairly 
satisfactory. H. A. LeppEr 

Dietary factors influencing calcium assimilatioo. I. The comparative influence 
of green and dried plant tissue, cabbage, orange juice, and cod-liver oil on calcium as- 
similation. E. B. Haft. H. Steenbock and C. A. Hoppbrt. Univ. Wis. /. Biol. 
Chem. 48 , 33-50(1921).— "Expfs. with goats, milking and dry, show that there is some- 
thing in fresh green oats as compared with dry oat straw which increases the amt. of 
Ca assimilated. The oat hay . dried out of direct sunlight, but in a fairly well-lighted 
attic, seemed to retain the properties of the fresh green oats studied. Orange juice 
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administered in generous quantities (120-240 cc. per day) had no consistent effect on 
Ca assimilation. Raw cabbage (1,000 g. per day) or dried cabbage had no effect on Ca 
assimilatioa. These data eliminatf the aatx^rbutic vitammeasafactorin Ca assimila- 
tion and confonn with clinical experience in rickets. Cod-Uver oil (&-10 cc. per day) 
consistently changed negative Ca balances to positive balances. The limited data 
show that the same factor aS'ecting Ca assimilation and resident in green oats and 
grasses is present in cod-liver oil. Work with other types of animals and with food 
materials other than those used in these expts. is now in progress.” A. P. Lothrop 
The antiscorbutic principle in the joke of the potato, extracted in the presence of 
acids. Bbzssonofp. Ctmpi. rend. 173, 417-5(1921); cf. C. A. 15, 1746. — The loss of 
the antiscorbutic properties of raw potatoes during grinding was prevented by adding 
to 200 g. of the potatoes before grinding 5 g. of a mixt. of 1 part citric or tartaric acids 
and 4 parts of sucrose. The conen. of acid in the juice obtained is sufficient to prevent 
discoloring. It is thought that the antiscorbutic vitamine is destroyed by the oxidizing 
enzyme causing discoloring. T. G. Philups 

The digestion of infant foods. T. Schhibsing. Z. physiol . Chem. 112, 295-300 
(1920). — Detns. were made of the gastric secretion and absorption in dogs with intes- 
tinal fistulas after feeding whole milk, milk and gruel, buttermilk, woman’s milk and 
“Keller's malt soup.” Large differences were not noted in the amts, of secretion or 
in the time required to leave the stomach. R. L. StbhlB 

F— PHYSIOLOGY 

ANDRBW HONTSR 

Influence of muscle plasma upon the width of the vessels in the muscles. M. G. 
SoiiLBERG. Arch, neerland. physiol. 4, 460-76(1920); Physiol. Abstracts 5, 430. — The 
hind legs of frogs were perfused by a modification of the Laewen-Trendeleaberg method. 
Lactic acid in coaens. ranging from 1 in 7000 to 1 in 10000 produced vasoconstriction. 
Protein-free plasma, prepd. from either resting or fatigued thigh muscles, produced 
vasodilation. The muscle plasma contg. its proteins produced vasoconstriction followed 
by vasodilation. Josbph S. Hepburn 

Clinical and experimental studies on lactation at the University of Minnesota. 
LeRov M. a. Mabdbr. Arch. Pediatrics 38, 557-67(1921). — A summary of the work 
completed and published, and an outline of proposed studies. A bibliography is in- 
cluded. Joseph S. Hepburn 

Relation of uric acid excretion to hemorrhage of the portal region. G. Koi43iANN. 
Wiener hlin. Wochsc/ir. 70, 1967-5(1920); Physio/. Abstracts 5, 561(1921). — Proof was 
not obtained that the excretion of uric add is dependent upon the vol. of blood in the 
vessels of the intestine. - Joseph S. Hepburn 

Gas exchange and mechanical work of the frog heart 11. E. LOscrbr. Z. 
Bid. 72, 107-28(1920) ; Physid. Abstracts 6, 40-1(1921); cf. C. A. 14, 1139; IS, 2118.— 
When the heart contracts under after-load conditions, the consumption of Ox increases 
with the degree of after-loading provided that the initial or diastolic pressure be low 
(100 mm. HjO). The consumption remains const., or decreases slightly with the 
increase in after-load pressure, when the diastolic pressure is high (400 mm. HjO). 
With an after-load pressure of 300 mm. HsO, the consumption remains const or de- 
creases when the diastolic pressure increases from 80 to 300 mm. H|0. The consump- 
tion during isotonic contractions increases with the increase in diastolic pressure. 
Since the consumption tends to the same max. in isotonic, isometric, and after-load 
contractions, a stimulus can produce the max. energy exclmnge under different mech. 
conditions, prorided that a fixed relation exist between the surface and the vol. of the, 
muscular elements at the commencement of contraction; othen^ the gas exchange 
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is deo'eued. The consumption of Oi m after-load coatractloo is 8.6 X 10* X vol. X 
pressure. This equation probably also holds tnic for isometric contraction. The 
const, has a different \'alue for each diastolic pressure in iaotoaic contraction. The 
effective work in after-loaded systole is 31% of the total work. Joseph S. Hrpburn 
The potassium content of normal and some pathological human bloods. Victor 
C. Myers and James J. Short. N. Y. Post-Graduate Med. School and Hosp. J. 
Biol. Chtm. 48 ^ 83-92(1921). — The K content of whole blood and of serum has been 
detd.; especial care was taken to prevent hemolysis or the passage of any K from the 
cells since whole blood contains about 10 times as much K as the serum. More satis- 
f^tory results arc obtained on serum than on plasma since hemolysis is more likely to 
occur when Na citrate or (NHOjCjO^ has been added as anticoagulants. The K 
content of normal whole blood is rather less than 20 mg. per 100 cc. and for whole blood 
8-12 times this amt., being roughly proi>ortional to the total solid and red cell con- 
tent. No increase in the K content of the serum w:»8 noted in the samples of blood 
obtained from 7 nephritics with marked N retention. These observations do not lend 
support to the suggestion of Sraillie fC d. 9, 3091) that some of the symptoms of 
uremia may be due to a K poisoning as a result of K retention. In none of the patiiol. 
cases examd. were abnormal amts, of K found when the scrum was sepd. within 2 hrs. 
after the blood was drawn. A. P. L. 

CreAtinine and creatine in muscle extracts, n. The influence of the reaction 
of the medium on the creatinine-creatine balance in incubated extracts of muscle tissue 
of the albino rat. I'RicniiRiCK S. Hammett. WIstar Inst; /. Biol. Chm . 48, l.T’i-41 
(1921) ;cf. C. A. 15, -Wi2.— "When exts. of mu.scle tissue of the .ilbiiio nl are iiicubaicd 
at body temp, for '2A hrs. there occurs an increase in the creatinine content, the rohitivc 
degree of which depends in part upon the rciiction of the incubated ext. When the 
ext. is allowed to develop its own reaction, which is slightly acid to rosolic acid, an in- 
crease of 100% takes place. WTien the ext. is buffered to neutrality by phosphate mixt, 
the increase is 175%, and when the ext. is made slightly alk. the increase is 124%. 
Since there is no change in the total creatinine content of these exts. this increase in 
creatinine must take place at the expense of the creatine present. Moreover, since the 
conditions of the expts. simulate to a considerable degree conditions in the living tissue 
in that the reactions took place in muscle ext. dtld. with Tyrode’s soln. it is probable 
that creatinine is formed from creatine in muscle tissue in the living organism. 
The apparent anomaly of an increased creatine excretion in conditions of 
exptl. acidosis and alkalosis is explicable in part on the basis of the re- 
tardation of creatinine formation from creatine when the reaction is slightly acid or 
alk. If similar effects are prpduced in the organism the continued production of crea- 
tine as a result of a phase of tnuscle metabolism would result in a relatively greater 
conen. of this in the4)lood and its excretion in larger amts, in the urine. It is probable 
that the transformation ^f creatine to creatinine in the muscle exts. is facilitated by an 
enzyme, but no evidence is afforded of the presence in such exts. of any ‘creatinase’ 
or ‘creatase.’ The only time when a destruction of creatinine or creatine takes place 
is when the exts. undergo putref.action.’* A. P. LOTHROP 

Studies of the thyroid apparatus. IV The influence of parathyroid and thyroid 
tisue on the aeatinise-creatine balance in incubated extracts of muscle tissue of the 
albino rat. Frederick S. Hammktt. Wistar Inst. /■ 8^/. CAem. 48t 143-52(1921); 
cf. C. A. IS, 3312 — “Evidence is presented which demonstrates that the addition of 

parathyroid tissue to exts. of muscle tissue of albino rats retards the increase of creatimne 
femnation normally taking place during incubation. This occurs in acid, neutral, or 
alk. mixts. The addition of thyroid tissue to similar exts. has no effect upon the crea- 
tmine fonnaticRi that is demonstrable by the methods used. Sbee the max. retarda- 
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tion effect of the parath 3 rroids occurs in solns. buffered to neutrality* while the max. 
creatinine formation takes place at the same reaction, the conclusion is justified that 
this parathyroid effect is an expression of a direct influence of the parathyroids on 
creatine metabolism. The exact role of these glands* or the phase of creatine metabo- 
lism in which the parathyroids exert thdr main activity is not yet clear. Speculation 
would be premature, particularly in view of the fact of the increased creatine production 
in the organism when the parathyroids have been removed. The clarification of these 
points awaits further experimentation," A. P. Lothrop 

Studies of acidosis. XVII. The normal and abnormal variations in the acid-base 
balance of the blood. Donald D. Van Slykb. Rockefeller Inst. J. Biol. Chem. 
48, 153-76(1921) ;cf. C. A. 14, 1689. — ^"The possible variations in the add-base balance 
of the blood may be stated as follows: the blood bicarbonate may be high* low, or nor- 
mal, and in each of these conditions the Pb may be high* low* or normal. There are 
thus classified 9 theoretical possible conditions. Only one of them is normal, that in which 
both bicarbonate and Pn are within normal limits." All the remaining S abnormal pos- 
sibilities have now been produced experimentallyand some of them occur clinically as well. 
The 9 possible conditions are represented by 9 areas in the fig. and are in order as follows: 
(1) uncompensated alkali excess; (2 and 3) uncompensated COs deficit; (4) compen- 
sated alkali excess or COi excess; f5) normal acid-base balance; (6) compensated 
alkali deficit or COi deficit; (7 and 8) uncompensated COj excess; (9) uncompensated 
alkali deficit. "In order to det. which one of the possible variations exists in the blood 
in vivo it is necessary to ascertain two of the involved variables* such as the pn. (BH- 
COj], and (HjCOji . With any two of them a point can be located in its proper area on 
a diagram such as the fig. shown* but with any one of them alone it cannot be done. 
Under most conditions, pathological as well as normal, the pH is kept normal When 
this is the case detn. of either COj tension or the bicarbonate in either plasma or whole 
blood suffices to indicate the condition. The plasma bicarbonate detn. by the gaso- 
raetrio method of Van Slyke and Cullen (C. A. 11 , 2207) or the titration method of 
Van Slyke, Stillman, and Cullen (C. A. 13 , 2058) is adequate for this case, and therefore 
suffices for the study of metabolic conditions («. g., those usually met in diabetes, nephri- 
tis, and metabolic disturbances of infants) in which the source of acid-base disturbance 
is retention of non-volatile acids, while the respiratory control of the blood reaction is 
unaffected. It is not adequate to cover conditions in which the respirator>' control of 
the blood reaction is so disturbed that the Pa becomes abnormal as happens in anesthe- 
sia." The max. available alkali of the blood consists of the entire alkali of the bicar- 
bonate plus that portion of the other buffer alkalies which is yielded when the pH changes 
from normal (7.4) to the minimum (7.0) compatible ^th life. These amts, are as 
follows: 0.0205 M bicarbonate alkali (equiv. to 46 vols. % of bicarbonate CO*, of which 
^ and perhaps may be used for neutralization of acid withoul change in pn. and 
the remainder if the Ph falls to 7.0; 0.0075 M alkali (equiv. to Y7 vols. % of bicarbonate 
COj) from other buffers available only when the pn falls to 7.0; of this 0.0075 M 
alkali the greater part is normally bound to hemoglobin. The original should be 
consulted for the theoretical discussion of the combined variations of blood bicarbonate 
and Ph and the conditions associated with them. An extensive bibliography is appended 
to the article. ‘ A. P. I<othrop 

G— PATHOLOGY 

H. GIDBON WELLS 

Experiments with different tuberculins. D. SemrsTBs. Univ. Hddelberg. 
DeiU. med. Wochschr. 46 , 110^(1920). — Cutaneous tuberculin reactions were made on 
tuberculous children with tuberculins from human tubercle bacilli of various manu- 
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factures and with tuberculins from bovine and turtle tubercle bacilli. There was 
no constant relation between the disease and a particular tuberculin. S. Ambsbg 
Blood sugar before and after the therapeutic .reduction of the adrenal glawde in 
convulsive patients according to Heinr. Fischer. W. Bausch, Univ. Giessen. DaU. 
med. Wochschr. 4d| 1353(1920). — Removal of one adrenal gland in patients suffering 
from convulsions does not lead to pathok^cal changes in the sugar content of the blood. 

S. Ahbbkg 

The own-urine reaction in tuberculosis of the lungs. K. Brbssbi.. Univ. Rostock. 
Deut. med. Wochschr. 46, 1385(1920). — ^The reaction obtained with the urine of patients 
suffering with tuberculosis when injected intracutaneously in these patients after concn. 
was tested in 50 cases. It was compared with the reaction obtained with 1:10,000 
tuberculin. The reaction occurs early. It is associated on the whole with spreading 
of the tuberculosis process. It is palnfuL S. Ambsbg 

Fat antibodies. H. Much. Univ. Hamburg. Dcut. mod. Wochschr. 47, 209-11 
(1921). — Polemic. S. Ambsbg 

The significance of acidity of the feces in dysentery for the bacteriological 
of dysentery. Fbitz Jacoby. Z. Hyg. Infektionskrankk. 90, 1-21(1920).— From a 
study of the titratable acidity of the feces in dysentery J. points out that the acid 
reaction in dysentery is independent of the presence of the dysentery bacillus. This 
bacillus is very sensitive to acid which explains the greater ease of identification of this 
badllua in specimens of fresh feces. F. A. Cajori 

Experimental investigations on the etiology of rickets. Fritz Wauschztjhn. 
Hyg. Inst. Univ. Kboigsberg. Z. Hyg. Infektionskranhh. 91, 242-59(1920). — Rats 
and dogs were exposed to dust-laden and infected air with no evidence that such condi- 
tions are conducive to the onset of rickets. Domestication or confinement of animflls 
is in no way connected with the etiology of rickets. P, A. Cajori 

The content of specifiic proteins in the blood serum. R. Dobr and W. Bbbcbb. 
Univ. Basel. Z. Hyg. Injektionshranhh. 93, 147-^(1921). — Two sets of guinea pigs 
were sensitized by subcutaneous injection of mixts. of human serum and dog serum. 
For the first set normal serum was used. For the second set dog serum, that had been 
rendered immune to human serum, and human serum were used. The guinea pigs of 
the second set were killed by anaphylactic shock with 10 times smaller doses than those 
of the first set, that is the process of immunization raised the serum content of biologically 
active protein. By use of the refractive index the authors find in immune serum an 
increase of serum globulin and a decrease of serum albumin. P. A. Cajori 

Bile silts in the blood in jaundice. A. OilsbrY, K. Chabrol and Hsnri BAnabd. 
Compt. rend. soc. biol. 83, 1602-5(1920). — A technic for the detection of the presence of 
bile salts is described; and results obtained by its use on the blood of patients are re- 
ported. Technic. — Tvlo cc. of serum are mixed in a large test tube with 20 cc. of 95% 
ale. The tube is heated on the water bath until its contents begin to bdl. The ppf. 
is collected on a filter; the filtrate is received in a porcelain capsule, and is then e^pd. 
to dryness on a water bath. The residue is triturated in the capsule with 5 cc. of ^SOi, 
previously dild. with its own vol. of water, and cooled. The resulting soln. is trans- 
ferred to a test tube, and mixed with I drop of a 1% soln. of furfurol. The tube is 
kept at a temp, of 60** for 5 min. If bile salts are present, the contents of tbetnbe be- 
come a deep brown rather than a reddish purple; this abnormal color is attributed to 
the influence of other org. compds. present in serum. However, the color product by 
bile salts is characterized by an absorption band, in the green portion of the spectrum 
in the region of 0.515 micron, with diffuse borders, which always blots out the spectnun 
to the right more or less, and extends toward the left when the other org. compds. were 
•Iso pre yn t. By this procedure, bile salts may be detected if present in a concn. of 
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0.1 f. per 1. The tedmic wu used on the serum of a number of subject! with the follow- 
in|; resuUs, Twelve patients were free from jaundice ; some were suffering from diseases 
of the liver, others were not; bile salts were not found in thmr sera. These salts like- 
wise were not found in the sera of 4 patients suffering from chronic jaundice due to 
hyper tr o ^ y of the spleen, ev'en when bile pigmeuts were present in the blood in the 
ratio of 1 part in 6000. Bile salts were found in the sera of 14 patients who wtfe suffer- 
ing frcmi jaundice; their blood contained more than 1 part of bile pigment in 3000; 
their urine was characterized by the presence of bile; these 14 patients were diagnosed 
as suffering from the following diseases: jaundice (catarrhal, or syphilitic, or pneu- 
monic, or due to salvarsan), biliary cirrhosis, neoplasms of the liver and the pancreas. 

Josvra S. Hbpbukn 

Role of parathyroids and calcium metabolism in tetany. A. K. W. Arntzsnxas. 
Univ. l,eiden. DisserUUion (1919); Endocrinology 3, 500-1(1919). — Two patients 
suffered from postoperative tetany, and 2 others from severe diarrhoea associated with 
tetany. Three of the patients showed a negative Ca balance; administration doily of 
4 g. of either CaCb or Ca lactate decreased the symptoms of tetany and produced a 
marked improvement in the general condition of all 3 patients; however, the Ca metab- 
olism was improved in but 1 of these patients. The fourth patient showed symptoms 
of latent tetany, but no disturbance of the Ca metabolism, and was also greatly bene- 
fitted by administration of Ca. Tlic patients were also treated by administration of cow 
or sheep parathyroids, fresh or desiccated; as many as 100 glands were given in a 
single dose, but no improvement resulted. The conclusion is drawn that hypo function 
of the parathyroids changes the Ca metabolism, and thereby gives rise to tetany. The 
a.ssocintton of chronic diarrhoea and tetany is attributed to increased excretion of Ca 
as soaps in the feces, and to pluriglandular insufficiency. Josbrh 8. Hbpburn 

Some features of arteriosclerosis. Fritz C. Askbnstbdt. Am. Jmt. Home- 
opaiky 14( 327-36(1921). — The following data of cbem. interest are reported. In the 
urine of 165 patients under 60 years of age, the av. ratio of urea to purine N was 90.4 : 1 , 
of urea to NH| 31.79: 1. In the urine of 133 patients 50 or more years of age, the av. 
ratio of urea to purine N was 83.1: 1, of urea to NHt 30.8: 1. AU cases of pregnancy, 
diabetes, and acetonuria were excluded. The ratios for NH) suggest a slightly greater 
tendency to acidosis in tbe aged. In patients over 60 years of age, the av. abs. amt. of 
puriae N excreted daily in the urine was not increased in cases of high blood pressure 
above the value found in cases of low blood pressure. However, in 46 cases with a 
blood pressure below 160 mm. systolic tensioD (av. 130 mm.), the av. ratio of urea to 
purine N was 85.4: i, while it was 82: 1 in 51 cases with a blood pressure of 160 or more 
mm. (av. 186 mm.); all 07 patients wera over 60 years of age; the decrease in tbe 
ratio in cases of high bloocf pressure is attributed to the cardiovascular changes. In 
cases of high blodd pressure, the impaired excretory function of the kidneys may cause 
ristentioa of UKUcan.* Healthy individuals over 60 years of age, living in the middle 
' states and doing light work, usually excrete from 16 to 20 g. of urea in 24 hrs. In cases 
of high blood pressure, an excellent daily ratmn consists of 1 quart of milk, 1 egg, suppk- 
meoted with a liberal amt. of vegetables, and, at times, a small amt. of meat or fish. 

JosKFR S. Hbpbuui 

Volhtrd’s water test of function of thd kidneys. Fritz C. AasBNSTitDT. /. Am. 
/nit. Homeopathy 14f 336-9(1921).- — A description of the test, and a discusrioD of its 
value in the diagnosis and treatment of arteriosclerosis and renal dlyagf J. S. H. 

The syphnia precipitation reaction of Sachs-Gcorgi. N. Yoshinarb. J. Path- 
Boa. 24, 368-60(1921). — A comparison of discrepancies between the Wassermaim and 
Sadu-Georgi reacrions. The latter is fr^ruently negative when the Wassermann is 

John T. Mybrs 
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Surface tension and the suppression of shock by sodium hyposulfite. W. Kopac* 
ZBWSKI. Compt. rend. 173, 451-3(1921). — The new data reported extends to horse 
serum, the results previously reported (cf. C. A, IS, 1572) supporting the idea of a 
relation between flocculation and surface tension. Georgb Eric Simpson 

Vaccines. AndrS Lesurb. phoftn. chim. 24, 93-107, 139^7, 168-83(1921).— 
A detailed review. S. Waldbott. 

H— PHARMACOLOGY 

A1.PRBD N. RICHARDS 

Chemotherapeutic experiments with acridine preparations on cholera-infected 
guinea pigs and mice. W. Baumgartrn. Z. Hyg. Infektimskrankh. 91, 511-37 
(1921). — Small doses of diaminoacridlne nitrate and trypaflavine given to guinea pigs 
infected with cholera show a decided healing action. The theraupeutic index, that is 
the ratio of the smallest active dose to the max. tolerated, was about 1 to 10. A com- 
bination of the nitrate with immune scrum gives a strong therapeutic action. F. A. C. 

Novocaine dermatitis in dentists. C. Guy Lane. Mass. General Hospital. 
Dental Cosmos 63, 878-84(1921). — Novocaine is definitely shown to produce a dermatitis 
of the hands of individuals who have an idiosyncrasy to this action of the compd. 

Joseph S. Hepburn 

Sodium methylate as a substitute for sodium-potassium, and sugar lactones as a 
substitute for strong acids, both in the treatment of root canals. P. A. Levene. Dental 
Cosmos 63, 905-6(1921). — A dil. alcoholic soln. of CH,ONa may be used in the pulp 
chamber and root canals instead of the alloy of K and Na; it is much less destructive 
to living tissue, and less liable to produce necrosis of such tissue. The lactones of 
gulonic and galactonic acids are of value in removing Ca deposits from the pulp canals, 
since their aq. solns. react with such deposits to form sol. Ca salts. J. S. H. 

Technic for use of sodium methylate and lactones in the gaining of access to and 
the cleansing out of pulp canals. H. E- S. Chayes. Dental Cosmos 63, 906-7(1921). — 
The use of these compds. is described. Cf. preceding abst. Joseph S. Hepburn 
Diethylrhodanine. C. S. Leonard. Medd. K. Vetenskapsakad. Nobelinst. 4 , 
No. 14, 1-13(1921). — Synthesis. EtiCBrCOiH was prepd. by the action of Br and 
red P on EtiCHCOjH. Diethylrhodanine was prepd. by reaction of EtjCBrCOjH 
with NH 4 dithiocarbamate. The yield ranged from 30% to 54% according to the 
mode of carrying out the reaction. Diethylrhodanine forms needle-like crystals, m. 
107.5* after recrystn., is very sol. in ale., litjO, CHCU, and warm fatty oils. At a 
temp, of 18*, 1 part of the compd. dissolves in 3000 parts of water or in 20 parts of al- 
mond oil. It probably forms a Na salt. It tends to decompose on standing in the 
presence of moisture, liberating objectionable derivs. of 6 . Pharmacology, Expts. 
were performed on young salmon {Salmo solar) and on rabbits. Aq. solns. of the drug 
were purified by shaking with animal charcoal; a conen. of the drug narcotic to salmon 
was not obtained within the range of its soly. in water. In all of-the expts. on rabhiis, 
the dose of the drug was 0.2 g. per kg. of body wt. Intravenous injection of the drug 
in an emulsion of gum arable produced hemol}rsis and death by respiratory failure. 
Intravenous injection of a NaHCO) soln. of the drug, or intramuscular injection of its 
soln. in almond oil exerted a narcotic action slightly greater than that of veronal, and 
produced a similar type of sleep with more rapid recovery. It was apparently without 
action when administered by mouth. Diethylrhodanine probably will not be of thera- 
peutic value on account of its extremely slight soly. in water, and its inactivity when 
given by mouth. Joseph S. Hepburn 

Comparative effects of morphine and alkaloids of the benzylisoquinoline group on 
cardiac muscle. P. J. Hanzuk. Western Reserve Univ. J. Pharmacol. 17, 445-71 
(1921). — ^Morphine augmented the tone the perfused amphibian heart, temporarily 
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incrcaaed but later slowed the rate and shortened the amplitude, while papaverine, 
chelidontnc, hydrastine and oarcotine lowem! Uic tone, slowed the rate and reduced or 
abc^ished the amplitude of contractioQs of the perfused hearts. Cotamine-HCl and 
hydrastinine possessed action similar to morphine, although individual variations were 
encountered. Antagonistic elTects on cardiac muscle were produced in mixts. aud by 
independent application of the alkaloids. The results iodicate the difficulties involved 
in the correlation of chem. structure and pharntacol. action and the unreliability of 
classifications derived from limited data. The results of the observations ore of value 
in appraising the importance of the cardiac factor in circulatory collapse resulting from 
the administration of these drugs or other causes and their therapeutic value in collapse. 

C. J. WUST 

Pharmacology of chelidontne, the henzylisoquinoline alkaloid of Chelldonium 
(celandine or tetterworth) and Stylopborium. P. J. lUNZtiK. Western Reserve Univ. 
7. Pharntacol. 18, 63-102(1921).— See C. A. 15, 273. C. J. Wbst 

I— ZO()U)GY 

R. A. nORTNBR 

Chenucal development of the ovaries of the king salmon during the spawning 
m^ation. Cuaruis W. Gbbsns. Univ. Missouri. 7. Bivl. Chem. 48, 59 -71 (1021). — 
“Active development of the gonads of the king salmon takes place chiefly after the 
entrance of the salmon into fresh water. The ovaries increase in wt., during the migra* 
tion of the spring run on the Columbia River, from 200-300 g. at the beginning to aa 
much as 2,500 g. at the end. From 90-05% of the total wt. of the mature ovaries is 
acquired white the salmon is not taking food. It is a unique c.asc of synthesis and growth 
of the tissues-of the gonads white all other organs are decreasing by a process analogous 
to tissue starvation." The HjO of the developing ovary is greatest in the mature 
ovary, 58.3% as compared with an av. of 5.3.7'% in the younger ovaries. The total 
inorg. salts vary only slightly being 0.67 So in the rebtively young ovaries and 0.72% 
in the mature ovaries aud ripe ova; the saline content is thus independent of the saline 
content of the HjO in which the salmon lives. The av. protein content is 20.7% which 
is nearly 11% greater than the amt. present in egg yolk; the proteins thus form no 
inconsiderable part of the stored food of the salmon eggs. The org. extractives are 
never great in amt., av. 1 .53%, of which carbohydrate constitutes 0.09%. The neutral 
fats represent the chief store of energy in the salmon’s egg. decrea.sing from an av. 
of lo% in the youngest ovaries to 10.6% in samples from the spawning grounds. The 
storage of the proteins and egg oils takes place from the proteins and lipins Ulcerated 
from supplies in the muscles, liver, connective tissues, etc. Tlie reversible action of 
the lipases is adequate to account both for the storage of ovarian fats and for their % 
decrease as the fats'are depleted from the body by oxidation during the migration. 
The mature salmon eggs,coataia only from 2-3.6% of pbospholipins as compared with 
11% or more in hen’s egg yolk. Like the neutral fats the phospUolipins decrease in 
amt with approaching maturity of the ova; the 4% av. for an ovary of 500-g. wt. drops 
to an av. of 2.6% for mature ovaries weighing 700-2,500 g. The significance of this 
decrease is not clear. “On the whole it seems evident that the phospholipins play a 
less dominant role, at least they form a far less proportionate amt. of the stored food 
materials in the salmon ovaries and eggs than they pby in the case of the hen egg. 
The fats, too, fprm a smaller % of the food store of the egg. The dependence of the 
salmon on fats and fatty bodies for energy during tbe migration is reflated in the 
partial depletion of both neutral fats and phospholipins in the mature salmon eggs. 
The proteins are present in unusual amt. and doubtless pby a leading part in the nutri- 
tion of the developing embryo," Two samples of mature eggs sepd. from the ovarbn 
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tissue and floating free in the ovarian fluid in the body cavity had the following compn.: 
HjO 57.08 and 58.19%; total solids 42.32 and 41.91%; protein 26.56 and 27,01%; 
phospholipins 1.9 (probably low) and 3.6%; neutral fats 11.7 and 9.15%; total org. 
extractives 1.43 and 1.41%; inorg. ash 0.68 and 0.62%. A. P. Lotsrop 

A chemical study of certain Pacific coast fishes. D. B. Dn^,. Bur. Chem., Pood 
Research Lab. J. Biol. Chem. 48, 73-82(1921). — "Large variations in the compn. of 
individual fish of several species (yellow fin tuna, blue fin tuna, sable fish, l^rracuda, 
and mackerel) have been found. These variations are frequently erratic and cannot 
be ascribed to known factors. The madcei^ undergoes a seasonal variation in compn. ; 
large mackerel are generally fatter than small mackerel of the same school and the 
variation in one season may not be paralleled by the next season’s variation. The 
period of max. fat content during 1919 followed the mid-summer spawning season, 
while the period of minimum fat content preceded the spawning season. In the previous 
season the % of fat appeared to be at a minimum in the late fail after the spawning 
season. No evidence of a connection between the sex and the proximate chem. compn. 
of the mackerel was found. With some exceptions, the mackerel and the mackerel-Uke 
fishes were found to have an increasing fat content through the summer and early fall.” 
The max. % of fat found in an indiridual mackerel was 20.32 and the minimum 0.28. 
A chemical study of the California sardine (Sardinia caerulea). Ibid 93-103. "Con- 
siderable variation in the compn. of individual sardines of the same size and from the 
same school may occur. Small sardines were found to have a max. fat content in the 
summer months. With some exceptions, other factors being the same, the fat content 
of sardines increases with the increasing size of the fish. Marked variations in the fat 
content of a seasonal nature were found in large sardines, the % of fat dropping from 
a max. in December or earlier to a minimum in May. This variation was more extreme 
in 1918-19 than in the following season. Great differences in the fat content of sardines 
of the same size from different schools were observed. The migration of schools may be 
related to the sudden decrease in fat content that takes place in April of each season. 
No evidence that the growth of the reproductive organs draws to any great extent on 
the reserve store of fat was obtained. The relation between the % of fat in the sardine 
and the sea temp., if any, is remote There are appreciable %s of glycogen in the flesh 
of the sardine (0.5, 0.17 and 0.22% in 3 detns.).” The av. compn. of an individual 
large sardine (based on the analysis of 10 individuals in April when the fat content was 
lowest) was as follows: wt., 165 g.; solids, 21.66; BtK) ext., 0.89; ash, 1.6; protein, 
19.37%. The max. amt. of fat was 21.38% in Dec. and the minimum 0.75% in April. 

A. P. Lothrop 

Fertilization and egg'^ecretions. Otto Cla&br. - Amherst Coll. Bi<^. Bull. 
Mofint Biol. Lab. 41, 63(1921). — The questions discussed are: (1) Do egg-secretions 
have anything whatever to do with fertilization? (2) How do the exudates act? (3) 
Is the sepd. lipolysm really a lipolytic en^one? (4) Is the agglutinin also an enzyme? 
(5) What is the relation of lipolysin and agglutinin to the specificities of fertilization? 

L. W. Riggs 


12— FOODS 


w. D. Bicanow and a. b. stbvbhson 

Food laws and control during war time. A. Bbhsb. Z. Nahr-Genussm. 41, 
244-61(1921); cl. C. A. 15, 3338. — ^An address reviewing the ger^ral subject irith a 
discussion of the regulations affecting each of 17 listed types of foodstuffs. L. D. E. 

The preparation of flour from oats. Johannbs Buchwaz,d. Z. ges. Getreidewesen 
12» 103-6(1921) ; cf. C. A . IS, 1767.— During the war attempts to prep, finished products 
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ima oats without steaming and drying wtK made in Germany. Prepn. of oat 6ouf 
ia now accomplished by direct railling. The flour is obtained by sifting, giving a yield 
of 45% through a no, 11 silk gauze with an extra 14-6% through a no. 6 gauze. To 
^t^n the fine st flavor, however, the oats must be artificially dried either before or after 

C. C. Davis 

The Humphries process. K. Mohs. Z. ges. GetrHOewesen 12,81>-103(1921).— An 
attempt to explain for those unfamiliar with colloid chemistry the Humphries*Thomas 
process for treating and improving the baking qualities of wheat flour. Though the 
wheat has approx. 1% of HiO added by this process, the final flour shows an increase 
of only approx. 0.2% moisture. It is assumed therefore that the HjO added is adsorbed 
by the proteins to form a colloidal mass from which the I IjO cannot be removed by physi- 
cal methods. The HjO mols. are adsorbed by the proteins and starch by virtue of their 
surface energy. There are thus 2 opposing forces, that of the surface energy of the 
flour particles adsorbing the H 2 O and that of the HiO attracting itself and acting in 
opporition to the first force. Therefore if HjO is brought in contact with this system 
(Humphries process) the equil. is displaced in the direction of the adsorptive surface 
energy of the flour. As a result HjO is taken up and the flour changes its physical 
properties. Advantage is taken of the fact that certain acids, acid salts and nitrates 
accelerate the swelling of the proteins, whereas chlorides, phosphates, su!fate.s, citrates, 
tartrates, EtOH, sugar, dextrin and certain gums retard this action. By the Humphries 
process nuxts. of 40% wheat poor in gluten and 60% wheat with soft, poor gluten were 
treated with 0.2-0.3% of (NHdiHPO*, Na,HP 04 , CallPO. (NH*),S 04 or NatSO,. The 
final baked products were much superior in appearance, finer grained and more elastic 
than without the salt addition. The increase in vol. was 8-14%. C. C. Davis 
Frozen eggs. M. Michaui). Bull. soc. kyg. 9, 415-35(1021). — A di.scussion of the 
frozen-egg industry with suggestions for control based chiefly on the publications of the 
U. S. Dept, of Agr. H. A. LeppRR 

Artiflcial honey. A.Bbythibn. Z. 41,300-22(1921);cf. C. 4. 14, 

1588. — Regulatory recommendations of a committee of food officials and representa- 
tives of the industry, chief of which are that artiflcial honey (Kunsthonig) must be made 
by the inveraion of pure beet sugar with a polarimtion of not less than + 99, roust con- 
tain not less than 78% of dry substance and the unchanged sugar content must not 
exceed 10%. L. D. EuiotT 

Relation between cold storage and canning of flab. D. B. Dill ano L. H. Auct. 
Bur. Chemistry. Fishing GazelU 38, 40-1(1921). — When spoiled tuna fish is cooked 
and canned, the product frequently lias a characteristic honey -comb appearance, a 
bod flavor, and a peculiar biting odor. When tuna is frozen slowly in air (at a temp, 
•lightly below 32* F. or even as low as —6* F.), and is subsequently canned, the prod- 
uct has a characteristic pitted appearance, more or less similar to the honey-comb 
appearance just mentioned; but its flavor does not differ from that of a product prepd. 
from fresh unfrozen tuna. The pitting apparently becomes more pronounced as the 
period of storage of hard-frozen tuna prior to canning is increased . Josbph S. Hbpbuxn 
Utilizotioo of fishery by-products. D. B. Dill. Bur. Chemistry. Fishing 
GauUe 38, 45-6(1921). — A discussioa of the manuf. of fish meal and fish oil as by- 
products of the canmng industry with special reference to the canneries of southern 
California. A fish meal for use as poultry or hog feed should have a low content of both 
moisture and fat, be made from fresh material fit for animal food, and be free from a 
scmdied odor. Analyses of 7 samples of tuna-fish meal showed a range of moisture 
from 2.58% to 8.00%, of oil from 7.09% to 25.69%, of PjO* from 5.64% to 13.86%, and 
of N freun 7.61% to 9.12%. A large proportion of the K is lost during the pressing 
fai the manuf. of the meal; the loss is greater with a screw press than ifiUi a hydraulic 
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press; a sample of liquor from a screw press contained 2.22% N. For tlie production 
of a high-grade hsh oil, fresh material must be used, the press liquor must be as bree 
as possible from suspended matter, and the conveyors and separating tanks must be 
cleansed and sterilized daily. Fish oil darkens rapidly and becomes hydrolyzed when 
fish becomes stale. This deoompn. is less rapid in cooked fish or in expressed oil stored 
in a clean container at a low temp. The color, odor, and acidity of the oil are not 
materially influenced by prolonged pressure cooking. With care, a pale yellow oil 
may be obtained containing less than 1% of free add calcd. as oleic; at the other ex- 
treme are dark brown oils of foul odor and containing from 10% to 25% of free add. 

Joseph S. Hbpbuen 

Analysis of food fishes. L. H. Ai,my and Elmer Field. Bur. Chemistry. Fish- 
ing Gazette 38, 42-3(1921). — The following data are given for 11 spedes of fish caught 
in the Gulf of Mexico and analyzed immediately: Edible portion as % of total wt., 
compn. of fiesh (Induding % of moisture, protein, fat, and ash), food value in cal. 
per lb. of whole fish and of edible portion. The edible portion ranged from 39% to 
66% of the total wt. The protein ranged from 18.63 % to 21.50% of the flesh, the 
fat from 0.18% to 14.92%, the moisture from 65.12% to 80.08%, the ash from 1.19% 
to 1.61%; a high fat content was usually accompanied by a low moisture content and 
vice versa. The /at of 2 spedes was analyzed with the following results: Spanish 
mackerel. Sp. gr. 0.9187, I number 131.0, saponification number 199.2, acid value 
7.5. Roe mvUet. Sp. gr. 0.9184, I number 107.7, saponification number 199.2, add 
value 5.1. Joseph S. Hepbowi 

Chemistry of milk curd modification. R. W. Terry. Arch. Pediatrics 38, 465-90 
(1921). — The following condusions are readied. Cow milk is modified on account of 
the great difference in the physical condition of the curd yielded by it and of that 
yielded by human milk. The casein of human milk and that of cow milk probably are 
identical. Coagulation is due to “the combined action of rennin and Ca ions, each 
acting independent of the other.’* Freshly formed curds possess, but rapidly lose, a 
powerful cohesive property. DUn. of milk with water modifies the curd by producing 
a decrease in the conen. of the active masses. Gruels and cereal decoctions funcUon 
as protective colloids by virtue of the gelatinized starch which they contain. Lactose 
apparently favorably modifies the curd; other sugars have little influence on its charac- 
ter, Boiling of milk removes Ca salts as a scum forms; and the character of the curd 
is thereby profoundly altered. Citrates fix Ca ions and thereby influence the formation 
of the curd. Alkalies ppt. Ca salts, and thus reduce the conen. of one of the active 
masses. KOH or NaOH, in dil. soln. of known conen., e, g., 1 %, are desirable modifying 
agents. Lime water causes pptn. of Ca, and gives rise to a ciud with very desirable 
properties. Milk of magnesia influences curd formation in the same way as lime 
water, but acts more slowly. “No single method of modification produces the ideal 
curd. This can only be accomplished by a combination of diln. to tbe proper caseinogen 
conen., the addition of a citrate to establish the correct Ca : citrate ratio, the adjust- 
ment of the mineral constituents, the addition of an alkali to reduce tbe acidity and 
properly stimulate gastric secretion, and by the addition of a protective colloid to es- 
tablish the correct casein: lactalbumin ratio.” A bibliography is appended. J. S. H. 

'Hie vaziation in the percent of fat in successive portions of cow milk. A. C. 
Ragsdale, Samuel Brody and Chas. W. Turner. /. Dairy Set. 4 , 448-50(1921). — 
Data are given to show that the longer a cow stands quietly before milkin g the greater 
the variation in fat in successive portions of the f»ilk- The same is true of milk standing 
in a cylinder. H. A. LbppEr 

Manufacture of cow milk Roquefort cheese. K. J. Mathbson. U. S. Dept. Agr;, 
BuU. 970, 1-28(1921).— This bulletin deals with the properties and compn. of French 
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Roquefort cheese which is a product of sheep milk, and with the modifications in the 
process which have been found to give best results in the manuf. of domestic Roquefort 
cheese from cow milk. , W. H. Ross 

Goat milk. Joseph K. Calvin. Arch. Pediatrics 38, 584-91 (1921).— A discussion 
of the chem. compn. of goat milk, and of its use as a food, especially in the artificial 
feeding of infants. A bibliography of 38 references is aj>i>cnded. Joseph S. Hspdurn 
Method for determining lime in dairy products. T. Mojonnikr. J. Dairy Sci. 4 , 
453-5(1921). — Bring the sample, weighed or mc.isiircd into a Babcock bottle, to 18 
g. with H:0. Mix, add 15 g. HiSO*. centrifuge 10 min., float off all fat with HiO. 
Transfer the soln. to a beaker, wash the bottle 3 times (HjO). add 2 vol. ale., let stand 
overnight, filter on a Gooch crucible with asbestos, wash witli ale,, dry, ignite to const, 
wdght, weigh as CaSO^. The residue from a Mojonnier fat-extn. flask can be neutral- 
ized with HsSOi, 2 vols. ale. added and the deln. completed as above. The method is 
simple and accurate but cannot be used in the preseiK^ of a large amt. of sucrose. 

H. A. Lkppbr 

The utilization of the Argentine thistle (Rbwald) 27. The hcrmclisator (Schnbi- 
drr) 1. A chemical study of certain Pacific coast fishes (Dili.) 111. 


Drying fruits and vegetables. B. S. Harrison. U. S. 1,387,710, Aug. 16. PruiU 
or vegetables, e. g., potatoes, are sliced, treated with a soln. of NaCl to prevent oxidation 
and then dried in COj or N or other inert or non-oxidizing gas, to preserve them so that 
HjO will restore them to a condition similar to the fresh raw material. 


13-GENERAL INDUSTRIAL CHEMISTRY 


HARLAN S. MINHR 

The relation of chemical training to industry. Waiter H. Coolidob. Science $4, 
367-71(1921). E, H. 

The future of British chemical industry. William J. Po?r. Chem. Age (N. Y.) 
29,399^01(1921). E. H. 

Large-scale chemistry at the Imperial College of Science and Technology. J. F. T. 
Nature J07, 624-7(1921). — An illustrated description of the equipment for teaching 
used in this Institution. W. H. Ross 

Chemical industry power and fuel data. H. Goodwin, Jr. Chem. Mel. Eng. 25, 
708-9(1921). — The Bureau of the Census has cofSperated with the U. S. Gcol. Survey 
in the prepn. of a Report of a Superpower System for the Boston to Washington Region, 
which will be issued shortly. The present article contains an analysis, in the form of 
two tables, of the fuel’and power used by the chem. and allied industries situated with- 
in thd superpower zone. *The figures will serve to supplement those given in Ibid 25, 
470(1921). E. G. R. Ardagh 

Ragdling liquid chlorine. D. K. Bartlett. Chem. Age (N. Y.) 29, 397-8(1921). 

E. H. 

Evaporation by vapor compression. Burton Dunolimson. Chem. Met. Eng. 25, 
246-7(1921). — In multiple-effect vacuum evaporator pr.-'.ctice, tlie av. temp, difference, 
vapor to liquid, is 25*. If this thermal head is secured by vapor compression, a minimum 
pressure incremqnt of 20 lbs. per sq. in. must obtain To lower this thermal head and 
increase heat transmission, high velocity film evapn. is used in the Soderlund Boberg 
design which is described (2 cuts). One multistage turbo compressor serves 3 effects. 
In e^pg. sea water the ratio of evapn. is 12 lbs. HjO to I lb. steam (cf. C. A. 15, 2021). 

C. C. Hbritags 



4034 


Chemical Abstracts 


Vol 15 


Economy of modem grinding methods. Haki.owb Hardings. Ckm. Met . En ^. 
25, 229-32(1921). — Grinding problems are classified as wet or dry. These are sub- 
divided into granular (4-mesh), medium fine f20-mesh), fine (200-mesh) and extremely 
fine. Choice of grinding equipment should depend on ultimate operating cost per ton 
ground. Detailed estimates of operating costs of modem versus old types are given 
the totals being |0.18 and JO.55 per ton, rcsp. Delays are considered on the basis 
of profit lost thereby. C. C. Hbritagr 

14— WATER, SEWAGE AND SANITATION 


BDWARD BARTOW 

American standards for quality of water. J. J. Hinman, Jr. J. Soc. Ckm. Ind. 40, 
325-7R(l921) ; cf. C. A. 14, 2830. — The standards of the International Joint Commis- 
sion and the U. S. Treasury Dept, which are in general use in Canada and America are 
carefully outlined, together with tables showing the attitude of State water labs, and offi- 
cials of individual water plants toward quality standards. Evidences show a cl os e 
agreement of the interpretation of bacterial analyses in America and France and point 
to a closer agreement between American and English standards than indicated in the 
review which occasioned the writing of this article. G. C. Baebr 

Boiler feed water purification. Wm. M. Tayu)r. Chem. Met. Eng. 25, 640-1 
(1921).— This is a criticism of Applebaum’s article (C. A. IS, 3355). T. maintains 
that zeolitic softeners do not furnish waters of zero hardness; they contain as much 
as 0.50 grains per gal. of hardness when expressed in terms of CaCOj. There is an 
increased tendency for foaming, owing to the increased Na salts, especially NajCOa. 
which under the influence of steam pressure may break up and form volatile org. adds 
that exert a corrosive action. The advantages of zeolitic softeners are overestimated, 
and the disadvantages of boiler compds. given greater wt. than they possess. Cf. 
C. A, 15, 911. G. C. Baker 

Some practical applications of the theory of biological purification of waste liquors. 
Guy P. Tatham. J. Soc. Chem. Ind. 40, 201-2T(1921). — The measure of pollution in a 
waste liquor is dependent upon the O required for its complete oxidation, and the rate 
of absorption of the dissolved O is proportional to the conen. of the polluting material. 
A numerical measiue of the activity of the biol. oxidation may be designated by 
a ("avidity constant") which is dependent on the kind of liquor being dealt with, and 
the circumstances imder which the oxidation is taking place. Mathematical deductions 
are made showing the percentage purification attained during a mean time of contact. 
The equation involves these two variables and the avidity const. If the avidity const, 
is detd. for any waste liquor, and the d^ee of purification desired is known, the neces- 
sary mean time of contact may be calcd., and the plant design^ to give the indicated 
time of contact. Exptl. evidence in support of the ealens. is given. G. C. Baker 
The sewage-testing station of the Dl. State Water Survey Division. Edward 
Bartow. J. Ind. Eng. Chem. 13,945-6(1921); cf, C. A. IS, 2142. — Brief descriptions are 
given of the screening, pumping, aeration, sludge sepn., effluent disposal, sludge de- 
watering, and sludge drying units. The Dorr-Peck modification of the actit^ted- 
sludge process will first be studied; other methods of sewage disposal will be studied 
later. G. C. Baker 

The utilization of sewage sludge. John D. Watson. J. Roy . San . Inst . 42, 
No. 2, Sept., 90-6(1921); Public Health Eng . Absts. Oct 8(2921). — ^Economic features 
cd grease eztn. from sludge are discussed. Analyses show that farmyard manure is 
superiOT to ordinary sewage sludge as a fertilizer. To make sevnige dndge avaflable 
for fertilizer purposes further mvestigatsou is suggested (1) to cdjtain it from lediincata- 
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tioQ tanks before putrefaction, (2) to elimmate as much grease as possible, (3) to elim- 
niate as much moisture as possible. (4) to appraise it at its true value. W. believes that 
the growing knowledge of colloids will nfake available the high N content of activated 
sludgy for fertiluer purposes, analyses showing tlt.it activated sludge is superior to farm 
manure as a fertilizer. The process of blowing O as atm. air, through septic sewage, 
which is in active state of fermentation, and utilizing the gas liberated to form an cx- 
piodm gas are being successfully tried by sev'cral power gas plants in Australia. Birm- 
ingham, England sewage sludge obtained by a biologic process and subsequently air- 
dried was successfully employed to augment coal stack used in Lancashire boilers. 
Birmingham tests showed one lb. of air-dried sludge will evap. at least one lb. of water. 
There is, however, considerable ash and a tendency for the sludge to flux and adhere 
to the furnace bars. Such use of sewage sludge is considered remunerative where there 
are means of utilizing it in the immediate vicinity of the drying locality for steam 
rising and electric power generation. Discussion of advantages and disadvantages 
of applying wet sludge through pipe Itues directly onto the fields are given. G. C. B. 

Power gas from sewage. J. D. Watson. Enpiuerin^ 112, 456(1921). — Testa 
upon Birmingham sewage show that it ts practicable and economical to utilize gas 
emanating from sewage to drive an ordinary suction gas engine. The chief gaseous 
constituents from septic sewage are CHt, H, N, and CO:, but the CH^ is the important 
factor. W. believes the gas comes largely from the sewage sludge and not the liquid 
sewage. There was an entire absence of odor. G. C. Bakijr 

Oil-camp sanitation. C. P. Bowm. Bur. Mines, Tech. Paper 261, 32 pp.(1921). 
— By proper organization sanitary conditions may be maintained in newly opened oil 
fields. G. C. Baksr 

Handling liquid chlorine (BaktlbTT) 13. The destruction of cement and of con- 
crete conduits and masonry for sewage canals (Sputtgerbbr) 20. 


Softeoing water. J. B. Whbrry. U. S. 1,388,133, Aug. 16. A HjO-softening 
material is prepd. by heating a natural clay having base-exchanging properties to a 
temp, (usually about 700”) sufficiently high completely to dehydrate the material 
without fusion and then rehydrating the material with an aq. soln. contg. NaOH. 
The day may be preliminarily purified with NaCl soln. and NaOH soln, 

Treadng water with chemical reagents. J. >S. Simsohn. U. S. 1,388,613, Aug. 23. 
The addition of NajCOj or other treating agents to water flowing through a conduit is 
automatically regulated by elec, devices, depending on the rate of flow and cond. of the 
Hrf). 

Removing gases from water. J. J. Wilson. U. S 1.387,748, Aug. 16. Gases 
are discl^ged from HjO by feeding it into a closed vented tank through a coil in the 
tank discharging at the li<juid level. HjO is drawn off from the bottom of the tank . 
Apparatus for distmiig sea water on shipboard. W. L. Ds Baufrs. U. S. 
1,387,475-6, Aug. 16. 

15— SOILS, FERTILIZERS AND AGRICULTURAL POISONS 

J. J. SKINNBK AND AI38RT 8. KBRZ 

Bechhold’s “ci^illafy phenomenon” in agriculture. Jsromr Albxandsr. Sdenu 
54 , 74(1921).— The observation of Bechhold (C. A. 15, 468) that when a porous 
is soaked in the soln. of a salt and then dried the salt collects almost quantitatively 
at or near the exterior surfaces, which Kraus (C. A . IS, 2222) has shown to be dependent 
upon cfvapn. at the exposed surfaces, is suggested as the sdentific reason for the value 
of cn lti v aliou in agriculture. j, c. 
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Science and crop production. E. J. Russell. Nature 108, 110-20(1921).— A 
discourse. W. H. Ross 

Phosphorus in fertilizer. Wiuuiam H. Waggaman. U. S. Dept Agr., Year Book 
(Separate) 840, 217-24(1920). — A plea for more conservative and scientific methods 
in the production of sol. phosphates from phosphate rock. W. H. Ross 

Getting our potash. William H. Ross. U. S. Dept. Agr., Year Book (Separate) 
851, 363-76(1920). — A review of progress made in the production of KzO in the United 
States. Of the total of 17,700 tons produced during the period, 1915-1920, 10% was 
obtained from insol. KsO deposits, 70% from sol. deposits, and 20% from org. materials. 

W. H. Ross 

The phosphate industry. II. Superphosphates. W. Packard, J. Soc. Chem. 
Ind. 40, 304-6R(1921); cf. C. A. 15, 3807. — A brief review of the principles underlying 
the phosphate industry, R, B. Deemer 

Treating plants with waste gases containing carbon dioxide. Frisdr. Riedel. 
Ckem. Ztg. 45, 829-30(1921). — Further replies to Claassen's objections. Cf. C. A. 
15, 2328. T. G. PniLLn^s 

Phosphate rock (Waggaman) 18. The utilization of sewage sludge (Watson) 14. 
Alsatian salts of potash (Bbauverib) 18. 


16— THE FERMENTATION INDUSTRIES 


H. S. PAINE 

Industrial alcohol. James M. Doran. Paint, Oil and Chem. Rev. 70, No. 19, 
7-8(1920); Chem. Age London 4,72(1921). — An historical outline of the development 
of the ale. industry in the U. S. and its relation to the National Prohibition Act. 

C. C. Davis 

Contribution to the history of beer. Ernst A. Kuhn. Munich. Z. tech. Biol. 
8, 194-216(1921). — The story of the brewing of beer from its earliest use to the 19th 
century. Many references are given to the early literature on this subject F. A. C. 

The concentration and purification of alcoholic fermentation liquors. I. The 
distillation in steam of certain alcohols. Jos. Reilly and Wilfred J. Hickinboxtom. 
Sci. Proc. Roy. Dublin Soc. 16, 233-47(1921). — The work of other investigators on the 
distn. of aq. solns. of the lower aliphatic alcohols is discussed. The authors distd. dil. 
aq. solns. of MeOH, EtOH, PrOH, BuOH. iso-BuOH, sec-BuOH and iso-AmOH in 
an app. arranged to keep the vol. of liquid in the distn. flask const, by adding water at 
the same rate as the liquid distd. out. Usually 200 cc.'of soln. was used and the dis- 
tillate was collected in fractions of 5 or 10 g. Each fraction was analyzed either by 
detn. of sp. gr. or by detn. of the amt. of standard KjCrjO? + H2SO4 soln. necessary to 
oxidize the alcohol. The value of the distn. coeff. K was caJed. for each fraction.. If 
fl = the initial amt. of ale. in the flask, x=amt. of ale. in distillate after vol. p has distd., 
and V'=const. vol. of liquid in the flask; K = A X V X 2.3026 where A = (l/t')Iog 
[o/(a— <)], The values of K found for EtOH agreed with those found by Sorel {Compt. 
rend. 116, 693(1892)) who distd. without keeping the vol. const. The value of K for 
each ale. varies with the conen. The higher ales, distil from dil. aq. solns. more rapidly 
than do MeOH and EtOH. The distn. coeff. increases in an approx, regular manner 
with increase in mol. wt. The occurrence of a branched chain in the compd. results in 
increased volatility. A comparison of the values of K with the vapor pressures at 100'’ 
of the various ales, shows that there is no apparent agreement between the rat« of 
distn. and the volatility of the ales. In the estn. of BuOH by the oxidation method 
the odor of an ester was sometimes detected. This reaction studied ais a sep. 
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problem. By slowly adding BuOH 148 g., to K«CriOr 200 g. dissolved b a mlxt. of 
HfSO< 276 g., and water 750 g., and keatiog on the water-bath for 2-6 bs. after the 
violent first reaction had quieted down, butyl butyrate was formed in 75% of the 
theoretical amt. Some free BuOH and butyric acid were present and a small amt. of 
unidentified substance with a high b. p. The ester also contained in soln. a green Cr 
compd., which remained after distn. of the ester as a dark green amorphous mass sot. in 
acetone. L. E. Gilson 

The influence of electric potential upon the velocity of fermentation. M. C. 
Potter. Proc. Unit. Durham Phil. Soc. 6, 16-21(1915-1920). — Carefully controlled 
expts. showed the dec. potential to have no influence upon the velocity of yeast fer^ 
mentation. Burton G. Piiilbrick 

The government acetone factorji Kasik Road. A. Appleyard. J. Indian Ind. It 
267-81(1921). — An illustrated description of the plant and process for production of 
acetone by fermentation. E. H. 

Seed<culture methods in the production of acetone and butyl alcohol by a fer- 
mentation prxess. Horace B. Spearman. Toronto Univ. J. Ind. Eng. Chem. 12| 
581-7(1920).— The prepn., fermentation and distn, of the raw material has been al- 
ready described (C. A. 13, 2197). The max. yield in the minimum hrs. depended upon 
the (1) correct ratio between the vols. of seed-culture and mash; (2) stage at which a 
culture should be withdrawn for new seed and (3) no. of generations between the sub- 
culture and the fermentation for max. efficiency. A seed tank unit of 600 gal. was used 
to inoculate a fermenter of 24,000 gal. During fermentation the acidity first rises, 
then falls. The culture in the seed process was transferred to the next fennentation 
batch when the acidity started to fall. The no. of generations between spore culture 
and fermentation was reduced to a minimum and the time of fermentation thereby 
reduced from 48 to 30 hrs. The culture plant and its operation are described and 
illustrated in detailed fashion. C. C. Davis 

Foraution of glycerol from sugar. W. Taegbner. Centr. Zuckerind. 28, 288-9 
(1920).— An historical review of the theory of fermentation leading up to WohVs theory 
of the formation of glycerol through glyceraldebyde and dihydroxyacetone. The pro- 
cess of Connstein and Ludecke of fermenting sugar in a medium made alk. with Na^SOi 
is briefly described. Nicholas V. S. Mumpord 

A method of treatment of white wises. L. Monnier. Ann. chim. anal. chim. 
appl. 2, 147-8(1920). — Analysis of white wines leaving a blue powdery residue proved 
the latter to be Prussian blue. K^FefCN)! and gelatin were evidently used as clarifiers, 
a modification of the German method of using a Za salt salt and K 4 Fe(CN)|. C. C. D. 

Identification of tartazfc ^Id in wines. L. Mathisr. Ann. chim. anal. chim. appl. 
3, 270-1 (1921) ; cf. C. A . 14, 3748. — Previous methods are fallacious because they assume 
that if free tartaric acid (A) is present that all K exists as KHC<H|Oi (B). AmOH 
(C) was found to remcfve A from wine without dissolving B or CaC 4 H 40 i. Procedure: 
20 cc. of wine are shaken with 20 cc. of C to form an emulsion, it is allowed to stand, 
and the C soln. pipetted off. The latter is shaken with an equal vol. of HtO, the HtO 
soln. removed and evapd. to dryness. It is then dissolved in 5-6 cc. of HtO and a drop 
of CaCIt (150 g. per I. of CaCb-HiO -b 40 g. of NHiCl) and 2 cc. of /-(NHt)jC4H<0« 
(2 g. per 1.) are added. A ppt. signifies A. 0.^ g. of A per 1. of wine can be Identified 
thus. C. C. Davis 

The mnkiplying power of yeast at different degrees of acidity. Olor Svanbbro. 
Stockholm. Z. tech. Dial. 8, 1-22(1920). — An extended study of the add production 
6 different yeasts growing in beer wort and a detn. of the optimum conditions for 
#apfd growth of yeast The gas-chain method of Michaelis was used to det. the Ph> 
The add production is greater thah can be explained by the COj formed. There seems 
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to be no relation between acid production and add tolerance. The optimum conditions 
for the development in wort are given as follows: top ytasi S.B. ^3 —6. Bottom yeast 
H. pE 4-6. The same conditions hold for S. validus and S. themantitomum. For 
Torula pE 2.5 and Pa 6 is optimum. The same pH conditions for yeasts growing in 
beer wort are optimum when grown in soins. of NH4 salts and phosphates. F. A. C. 


Apparatus for dealcoholizing beer. W. J. Fupp. U. S. 1,387,370, Aug. 16. Beer 
to be dealcoholized is heated and treated with warm air while circulated in the form of 
films and cascades over and between a series of superposed plates in a distg. column 
connected with a condenser and vacuum pump. 


17-PHARMACEUTICAL CHEMISTRY 


W. O. BMSRY 

Active principles of some plants employed in popular medicine: their investigation 
by the biochemical method. E. Bourqublot. Bull. soc. ckim. biol. 3^71-84(1921 ). — 
A review. A. T. Caubron 

The culture of ipecacuanha root P. van der Wielbn. Pham. Weekblad. 58, 
1334-55(1921). — A review. A. W. Dox 

Arsphenamine. M. Toussaint. Chimie & iiidustrie 6, 296-304(1921). — ^A 
detailed description of the method of prepg. arsphenamine from aniline, with an outline 
of its chem. properties, tests, methods of analysis, and method of use, and also of the 
^n^n-oineoarsphenamine. Numerous references are given. A. PajKCNEAU-Coutubb 
ModiOed method for the determination of bismuth in magma bismuth. T7. S. P. IX. 
M. Crane and E. C. Merrill. J. Am. Pham. Assoc. 10, 606-7(1921). — In place of 
the U. S. P. IX method C. and M. prep, a Gooch crucible in the usual way and place 
it in a porcelain crucible provided vrith a cover. Both are dried and weighed. About 
20 g. of the magma are poured mto the crucible, the cover of the outer crucible is re- 
placed and the whole weighed. The crucible is placed in a suction funnel and the H»0 
sucked out. The crucible is then heated slowly to remove H2O and the residue dried 
and heated to redness. The outer crucible Is dried and the completed app. weighed. 
The method reduces the time of assay to about 33% of that of the U. S. P. method. 

L. E. Warrbn 

Notes on the ash yield of glycyrrhiza. C. H. Rogbrs and E. L. Nbwcomb. J. 
Am. Pkarm. Assoc. 10, 607-9(1921). — The total ash and the add-insol. ash of 25 samples 
are tabulated. The total ash varied from 2.63 to 7.17% and the acid-insol. ash from 
0.15 to 3.26%. The max. values were obtained from a specimen of siftings which gave, 
resp., 34.30 and 19.33%. Also a specimen of commercial drug gave 12.14 and 4.21%, 
resp. This specimen proved to be mostly senna. From the »tabulation it appears 
that any specimen yielding over 5% of ash or over 3% of add-insol. ash should be re-' 
garded with suspicion. I#. E. Warren 

Determination of nitrates in bismuth salts (McEachlan) 7. Viscous petroleum 
oil mixture ( U. S. pat. 1,388,332) 22. Decolorizing viscous hydrocarbon oils (U. 5. 
pat. 1,388,517) 22. Purifying hydrocarbon oils (U. S- pat. 1,387,835) 22. 


Preserving digitalis. F. W. Hbyl. U. S. 1,388,429, Aug. 23. Comminuted 
desiccated di gitalis leaves are compressed into porous tablets and the tabkts are packed 
in a receptade contg. a desiccating agent such as lime sepd. from tbe tablets by a layef 
of cotton. 
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FRBD' C. ZEISBBRQ 

Elements of the superconcentration of nitric acid. Ernst Gali^E. Chm. Met. 
Eng. 25, 741-6(1921).— See C. A. IS, 2339. E. H. 

The manufacture of nitric acid by the pot process. H W. Wsbb. J. Soc. Client. 
Ind. 40j 212-20T(1921). — Several series of distns. were made (1) in glass with pure 
materials, (2) in a small cast iron retort with commercial materials and (3) on full manufg. 
scale, to study the effect of acid strength, the charging ratio (wt. H,SOi : wt. NaNOi) 
and the heat treatment on the strength and yield of nitric acid obtained. Even in (1) 
the first reaction, beginning at approx. 80° and becoming vigorous at 85°, was character- 
ized by the evolution of nitrons fumes: this phenomenon is hence not due to impurities. 
A second vigorous reaction begins at approx. 120° and is complete at approx. I.i0°. In 

(1) and (2) the residue must he heated to 200° to lower its N content to a point com- 
parable with usual works practice. In (2) it was found that considerable I'c was 
dissolved from the retort, the Fc in the niter cake being 1 .55%, when the niter contained 
0.07% and the recovered sulfuric acid used in decomposing it 0.15%. In both (1) and 

(2) N,0 was produced toward the end of the distn., but in (1) the N::Oi ratio decreased 
during the distn,, whereas in (2) it increased. In (2), also, NO was formed in increasing 
quantity toward the end of the distn. Actual gas analyses are given. Tlte following 
conclusions are drawn: From the yield standpoint the best strength of sulfuric acid to 
use is 90-92% and the total yield increases as the charging ratio is increased (1,2 and 3). 
The amt. of nitrous acid in the distillate increases as the strength of the 1I^S0, increases 
(1 and 2). The amt. of N retained in Ike niter cake increases with the conen. of the 
HrSOo but is unaffected by the charging ratio (1 and 2). The conen. of the distillate 
is greater, the stronger the cliarging acid (1 and 2), but the charging ratio has no effect 
on the strength of distfflate (2 and 3). The "blow*’ Ijecomes less marked as the strength 
of the charging acid decreases (2 and 3) Neither the total yield nor the strength of the 
distillate is affected by the rate of distn. (1 and 2). W., therefore, concludes that it 
is false economy to aim at niter cake acidities of 28-30%, but that 35% is preferable. 
A number of tables and graphs are included, which must be consulted for details. 

F. C. Z. 

The influence of gaseous impurities on the catalytic oridation of ammonia gas. 
Eugene DecarriEre. Compt. rend. 172, 1663-6(1921); cf. C. A. 14, 2395.— When 
I^^S is added to the mixt. of NH, and air, it decomposes partly to S and H, before reach- 
ing the Pt catalyst; expts. were, therefore, made first with H alone. Small quantities 
of H (0.44% of the gas vol.) increase the activity of the catalyst, whereas more H 
(1-1.5%) decreases the yield on account of the smaller proportion of 0, in the gas-mixt. 
The poisonous action of the H:S depends less on the toUl amt. of H,S passing the 
ca^yst, than on its proitortion in the gas mixt.; small quantities of HjS (0.11%) have 
only Uttle influence, whereas 2% H,S decreases the yield 20%. If the catalyst has 
been poisoned by a gas rich in H,S, its activity is only very slowly recuperated by an 
air-NH, mixt., but if little H is added to the mixt. the catalyst regains quickly its 
original activity. These expts. prove that the poisoning of the catalyst in the technical 
oxidation of NH, from cyanamide cannot be caused by HA because this gas mixt. 
contains only 0.002% HA. E. FiERig 

The influence of gaseous impurities on the catalytic oxidation of ammonia gas 
EuoAhb DbcarriArb. Camp/, rend. 173, 148-51(1921).— (See above abstract) 
CiH, is much mote poisonous to a Pt catalyst than HA, because the degree of poiw,ni-g 
defends on the total quantity of CAl. passing over the catalyst; the pmsoned Pt 
does not regain its former activity if the pure NHrair-miiture is passed over it 
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But if a small quantity of HaS is added to tfae gas-mixture besides the CsHs (0.02% 
HjS, 0. 18% CjHj), the catalyst is only very little poisoned, as if only the HtS were present. 
Because these two gases occur ti^ether in that proportion in the technical NHi from 
cyanamide, the CjHs cannot be the cause of the poisoning of the catalyst. £. PiBRTz 
Alsatian salts of potash. J. BEAmreftiR. Rn. gen. sci. 30, 411-2(1919). 
BoucTOT. Bull. Assoc. Italofraniaise expansion ecenomique 2t iJo. 11, 29-30(1919); 
Bull. Agr. Intelligence 10, 832-4. — A review of the early development, geology 
and compn. of the Alsatian KjO deposits with statistics on the world’s consumption of 
K 2 O. W. H. Ross 

Potash. Frederick W. Brown. Mineral Ind. 29, 565“75(1920).— Sources and 
production of potash are treated, and a bibliopaphy is given. A, Burrs 

Potash in 1920. M. R. Nourse. U. S. Geol. Survey, Mineral Resources of' 
V. 5., ig 20 , Part II, 97-12T(preprint No. 13, published Oct. 4, 1921). £. H. 

Methods for the complete utilization of niter cake. W. H. H. Norris. J. Soc. 
Chem. Ind. 40, 208-12T(1921); cf. C. A. 15, 3384. — A brief review is given of various 
proposals for utilizing niter cake, together with a fairly extensive bibliography. A new 
process is then described, which depends on solubilities in the system NasSO*, (NHOjSO^, 
H:S 04 , HsO, whereby alternately anhydrous NajSOi is pptd., and then (NH 4 ) 8 S 04 . 
Practically, a mother liquor contg. 5800 lb. H 2 O, 5^X) lb. (NH 4 )iS 04 , 2295 lb, NaiSOi and 
318 lb. acidity as H 2 SO 4 is heated to 90* and 5500 lb. granular niter cake is added. Its 
full content of 3880 lb. NaiSO* is thereby sepd. anhydrous, 1670 lb. HiSOi going into 
soln. This acid soln. is then used to absorb NHj, being first dild. by the addition of 
6700 lb. HaO. Having absorbed 577 lb. NH#, 9300 lb. HjO is evapd. m a vacuum 
evaporator, and 2240 lb. (NH^)^S 04 is crystd. out by cooling. The mother liquor and 
washings are returned to digest a fresh charge of 5500 lb. niter cake. The sodium sulfate 
analyzes 95% NaiS 04 , 0.04-0.15% H 2 SO 4 and 0.24-0.39% fNH 4 ) 4 S 04 , with less than 
0.05% Fe. The ammonium sulfate is also of good color and analyzes 24.47% NHs 
(95% (NH 4 )!S 04 ), 2.5% NaiSO*,' 0.22% HjSO* and 1.5% HiO. A plant was operated 
4 months in England; the wear and tear was light, the action of the add liquor on iron 
being less than that of 30% acid; on lead it has no action. Costs are given for a plant 
to work up 5 tons niter cake per day in England, which shows the process to be even 
more favorable under normal conditions than m war. Niter cake granulation was 
effected in graining kettles, at a cost of 6 s. 2 d. per ton, including amortization and 
interest. F. C. Z. 

The industrial fixation of nitrogen; a few observations on the Haber process. 
George W. Todd. Proc. Univ. Durham Phil. Soc. 6, Pt. I, 1-7(1920). — This paper 
discusses (1) the advantages that would arise from the nse of low-temp, catalysts in 
the fixation of N by the Haber process, and (2) the condensation process of removing the 
NH| from the mixed gases. Curves are given which show the percentages of NHi that 
would be condensed at different temps, and pressures. • W. H. Ross 

Sodium salts. Chester H. Jones. Mineral Ind. 29, 623-36(1920). — statistical 
review of the industry. A. Butts 

Borax. A. T. Ward. Mineral Ind. 29, 67-9(1920). — ^World’s production and 
sources and output in the U. S, are outlined, with notes on uses of B compds. A. B. 

Phosphate rock. Wm. H. Waggaman. Mineral Ind. 29, 531-45(1920). — A 
review of the world’s resources and production, with notes on technical development and 
a bibliography. A. Botts 

Floorspar. Hubert W. Davis and Raymond B. Ladoo. Mineral Ind. 29, 

228-37(1920). — Mining, production, and trade conditions are discussed. A. Butts 

Cryolite. Anon. Mineral Ind. 29, 225(1920). — Statistics of production and tJ.' S. 
imports. A. Butts 
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Magnesite. Samubl H. Doi^Bar. Mineral Ind. W, 437-42(1920). — Statistical 
review of magnesite and Mg. A. Butts 

Baiudte. T. Pools Maynard. /fwi. 29, 19-23(1920). — Production in the 

U. S. and other countries is outlined, with notes on the u.se and data on A1 salts. A. B. 

Monazite, Sydney J. Johnstone, \fineral Ind. 29, 469-77(1920).— The sources 
and world's production of monazite and Th products are treated, with notes on tech- 
nology and a bibliography. A. Butts 

Arsenic. A. E. Wells. Mineral Ind. 29, 35-41(1920). — A review of the industry 
in the U. S. and foreign countries, with discussion of the metallurgy and uses of As and 
its compds. A. Butts 

Selenitun and tellurium. Mineral Ind. 29, 021-2(1920). — A review of the industry. 

A. Butts 

Bromine and iodine. A. T. W^ard. Mineral Ind. 29, 70-1(1920).— Outline of 
sources, uses, and amts, produced. A. Butts 

Barium and strontium. J. B. Pierce, Jr. Mineral Ind. 29, 58-03(1920). — Pro- 
duction and trade in barytes, Ba chemicals, and Sr ores are reviewed, with tables of 
costs, sales, imports, etc. A. Butts 

Sulfur, pyrite and sulfuric acid. A. E. Wells. Mineral Ind. 29, 636-51(1920).— 
A statistical review, with notes on technology. A. Burrs 

The gulf coast sulfur industry, Albert G. Wolf. Eng. Mining J. 112, 606-8 
(1921). E. H. 

The strength of hydrogen peroxide solutions. D. van Os. Pkarm. Weekblad 58, 
1285-7(1921). — To avoid confusion, the strength of HjOj solns. should be expressed as 
percentage by wt., since percentage by vol. refers to vol. of available O. A. W. Dox 
Carbon black produced from natural gas in 1920. E. G. Sievers. U. S, Gcol. 
Survey, Mineral Resources of U. S., iQ2o, Part II, 145-9(preprint No. 16, published 
Oct. 13. 1921). E. H. 

Graphite. B. L. Miller. Mineral Ind. 29, 320-49(1920). — Trade conditions 
and output in the U. S. and foreign countries are discussed, with review of publications. 

A. Butts 

Mica. J. VoLNEY Tewis. Mineral Ind. 29, 450-7(1920). — A review of the world's 
deposits, production, and trade. A. Burrs 

Fuilcr’s earth. Anon. Mineral Ind. 29, 237-40(1920).— Output, trade, and de- 
posits in the U. S. and foreign countries are treated. A. Butts 

Talc and soapstone. Frederick B. Peck. Mineral Ind. 29, 652-8(1920). — 
Production, imports, and talc in foreign countries are discussed. A. BuTTS 

Asbestos. Olu'Er Bowles. Mineral Ind. 29, 42-9(1920). — A discussion of pro- 
gress in the asbestos industry, giving statistics of production and trade. A. Burrs 


Determination df sulfur dioxide in roaster gases (Stuer, Grob) (SanpBr) 7 # 


Alkali metal cyanide. F. J. MeTzcbr. U. S. 1,388,586, Aug. 23. Intbemaauf. 
of NaCN, the reaction zone of a retort is filled with a mixt. of NaiCOi, C and Fe and a 
N-carrying gas is passed through the mixt. while it is tumbled and highly heated. The 
reaction can be carried out in a rotating inclined retort mounted within a furnace. 

Aluminium sulfate. R. Moldenkb. U. S. 1.388.436, Aug. 23. Finely powdered 
bauxite is ihixed with an amt. of coned. H 2 SO 4 equiv. to that which will combine with 
the available AIjOj present and the mixt. is vigorously agitated at a temp, of about 
280-315* in an atm. of acid vapors to form AljfSO*)! in granular form. The latter is 
afterward nuxed with sufficient HjO to produce a cryst. sulfate. 

Permanganates. J. R. MacMillan and J. E. K. Snyder. IT. S- 1,387,656, 
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Aug. 16. In the manuf. of NaMnOi, a manganate roast, snch as is obtained by heathy 
soda and Mn oxides, is treated with a soln. contg. some NaMnOi and the mixt. is ddori> 
natcd in order to form additional NaMnOi. ' 

Potassium compounds from silicate rocks. S. McKikahan. U. S- 1,388^276, 
Aug. 23. KF is volatilized and recovered by heating feldspar, leudte, glauconite or 
similar K-bearing silicate rocks with duorspar. 

Furnace for manufacture of phosphorus and phosphoric acid. W. H. Waogaman 
and T. B. TitrlBy. U. S. 1,387,817. Aug. 16. The fiuTiace comprizes a shaft or charge 
chamber in which a charge of reacting materials such as phosphate rock, SiOj and 
coke is heated to a smelting temp, by means of fuel introduced. This smelting chamber 
discharges into a slag chamber which slopes from each end toward the center and is of 
greater length than width and which is narrower at its top than at the bottom and the 
material discharging from the shaft is maintained in molten condition by flame and 
hot blasts introduced into the slag chamber and playing above the slag. Volatilized 
reaction products including P and HtPOt are withdrawn from the shaft and hearth and 
condensed and the exhausted slag is disdiarged from the hearth. 

Reacting on carbides with nitrogen. J. H. Rbid. U. S. 1,388,603, Aug. 23. 
CaCi mixed with a gaseous catalyst such as HCl or CCI4 is heated and reacted upon by 
N in order to form CaCiNj. The presence of the catalyst lowers the reaction temp, 
required. 

Electric oxidation of air or nitrogen. W. T. Hoopnagi.B. U. S. 1,388,112, Aug. 16. 
Air or a mixt. of N and 0 is passed through an elec, field and the products are immediately 
brought into contact with a catalyst, such as HjO vapor, in order to fix the N oxides 
produced, in the form of acid. 

Tube for nitrogen-fixation furnaces. K. J. Mbtzgbr. U. S. 1,387,505, Aug. 16. 
Furnace tubes adapted for use in the fixation of N by heating alkali metal compds. and 
C in the presence of N are formed of an outer shell of nichrome or other oxidation- 
resisting material with a lining of Fe or steel. 

Metallic cement F. P. West. U. S. 1,388.011, Aug. 1C. A cement adapted for 
repairing broken pipes or castings is formed of Fe oxide 1 2, ZnO 1 , PbO 1 .5, comminuted 
A1 4 parts and water-glass soln. to form a pasty mixt. 


19— GLASS, CLAY PRODUCTS, REFRACTORIES AND 
ENAMELED METALS 


G. B. BARTON, C. B. RBRR 

Silica in 1920. L. M. Beach. U. S. Geol. Survey, Resources of U. S., 

igiO, Part II, 15l-2(preprint No. 17, published Oct. 11, 1921). E. H. 

Hie possibility of preparing high-grade silica bricks from quartzite rock. E. 
Ettx. Stahl u. Eisen 41, 258-64(1921). — Good silica brick can betaade from quartzite 
rock provided a sufficiently high burning temp, is used. R. S. Dean 

Note on the effect of firing temperatures on the strength of fireclay and stoneware 
bodies. H. G. ScHURBCHT. J. Am. Ceram. Soc. 4, 366-74(1921). — Four clays were 
studied as to cross breaking strength, porosity, and shrinkage after firing to different 
temps. Apparently clays of this general type develop maximum strength on firing to 
cone 8 even though porosity and shrinkage data show the bodies to be under- or over- 
fired at this temp. Bodies which develop max. shrinkage and minimum porosity at 
cone 8 have a greater ratio of fired strength to dry strength when fired to cone 8 than 
those bodies which are under- or over-fired at cone 8. C. H. 

. The water CTuokin g of clays. R- F. Gbbbbr. J. Am. Ceram. Soc. 4, 375*^ ' 
(1921).*~‘Two plastic bride days, 1 shale and 1 fireclay wene studied; 4-in. cubical test 
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spe^^s were used. To save time in water smoking, the should first be well 
dried at 100* with good circulation in the kiln. Even heavy clay products should be 
water smoked in 15 hrs. with a heating rate of per hr. C. H. Kbrr 

' national review of the sagger situation. Gborcs Simcos. J. Am. Ceram. Soc. 4» 
393-406(1921). — A list of 25 questions was submitted to a large number of makers of 
clay products with the following resultant information: (1) SiC and Na silicate are in 
common use; (2) a sagger with 30% SiC is economical if it lasts 20 or more fires; (3) 
jaw crusher is better than pan grog; (4) costs are usually unknown and better cost 
accounting is urged. The answers are fully tabulated. C. H. Kbrk 

Fddspar. Arthur S. Watts. JWtiKrai /ni. 29, 226-7(1920). — Production figures 
and a list of grinding mills are given. A. Butts 

Abrasives. J. Volnby Lewis. Mineral Ind. 29, 1-9(1920).— Au account of the 
production of emery, corundum, and other abrasives, with statistics and a bibliography. 

A. Burrs 

Garnet D. H. Newland. Mineral Ind. 29, 10-1(1920). — A discussion of the 
sources, use, market and production of abrasive garnet. A. BuTTS 

Nickel oxide in glazes. J. D. Whitmbr. J. Am. Ceram. Soc. 4 , 357-65(1921). — 
Conclusions drawn from an empirical study: (1) ZnO tends to produce blue colors with 
NiO; (2) ZnO is not essential in producing grays witli NiO but may be present in amts, 
up to 0.3 equiv. ; (3) BaO with C^O and KtO gives browns and with ZnO, purples, 
reddish purples and reds when used In proi^r proportions; (4) BaO is not essential 
in producing grays but may partly replace (TaO; (5) CaO with ZnO produces blues and 
must be present with MgO to produce grays; (6) MgO tends to produce grayish tints 
when used with other oxides. To produce ncutra! grays MgO should be used with CaO 
or with CaO and BaO. Bluish tones of gray result when ZnO is present; (7) the color- 
ing influence of KjO is slight but it promotes maturity and good surface. C, H. Kbrr 
Refractories for oil-fired furnaces and boilers. W. H. Grant. /. Am. Ceram. 
Soc. 4 , 390-2(1921).— Failure results from (1) spalling and falling of the side wall bricks, 
(2) disintegration of bricks hit by the flame, (3) glazing and resultant penetration and 
weakening by the glaze, (4) erosion by the flame. C. H. Kerr 

Note on the acid-resistance of enameled cooking utensils. B. T. Swebly. J. 
Am. Ceram. Soc. 4 , 407-12(1921). — RxpLs. indicated that the surface which is uppermost 
during firing is the more readily attacked but discussion showed that the differences 
were more likely due to the nature of the furnace gases or to volatilization. C. H, Kerr 
Some data on the composition of arsenic enamels for copper. B. T. SweSly. 
J. Am. Ceram. Soc. 4, 350-6(1921). — ^With 0.1 equiv. As 70 g in a Cu enamel applied dry, 
the following relations bold: (1) increase in SiOt increases the tendency to fracture, 
increases refractoriness, dbes not affect opacity or luster; (2) increase in BK)j above 
0.2 equiv. causes mattness and decreases the tendency to fracture; (3) increase in KiO 
• at the expense of Pl^ causes better flowing, maturity at a Iow*er temp., greater solubility, 
decreased tendency to fracture and with more than 0.6 KNaO the enamel matures to a 
clear glass; (4) high-PbO enamels are very opaque, do not flow well and attack the Cu 
excessively. Limits in compn. of this type of enamel are given as: KNaO, 0.3 toO.7; 
PbO,0.7to0.3; SK)i, 1.3 to 1.8; BjOi, 0.0 to 0.2; As A, 0.05 to 0. IS. C. H. KERR 


Abnmve far grinding and smoothing glass. W. L. Kann. U. S. 1,387,649, Aug. 
16. Glass is ground and smoothed preparatory to polishing by the action of particles 
of cryst garnet or similar abrasive material which is broken down into succesmvely 
iwnslIfT and smaller cryst. particles during the grinding and smoothing opemtions. 

FltBdess combustion foraace. M. Matby. U. S. 1,388355. Aug. 23. Furnaces 
adapted for heating gfass pi crucibles are formed with one or more walls consisting of 
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boxes of refractory plates contg. porous refractory material in the heart of which flame- 
less combustion of gases is maintained. 

Rendering furnace walls impervious to gases. ,C. M. Shipman. U. S. 1,387,739, 
Aug. 16. I^urnace walls arc rendered impervious to the passage of hot combustion gases 
by treating the walls with a slurry formed of clay, SiOj and sol. silicate and then expos- 
ing the treated walls to hot combustion gases. 


20— CEMENT AND OTHER BUILDING MATERIALS 


C. N WILEY 

Cement. Robert W. Lesley. Mineral Ind. 29, 74-87(1920). — A review of 
the cement industry in the U. S. and foreign countries, giving statistics and notes on 
technology. A. Butts 

Cement in 1919. Ernest E. Burciiard. U. S. Geol. Survey, Mineral Resources 
of U. S., IQIQ, Part II, 387-40‘l(preprint No. 30. published Sept. 21, 1921). H. 

Interpreting the chemical analysis of portland cement. J. C. Witt. Rng. News- 
Record 87, 6.50-2(1921). — The limitations of chein. analysis in testing portland cement 
are discussed. The relative amts, of the several components cannot be detd. directly, 
and indirect analysis involves so many sources of errors that the results are not dependa- 
ble. vSince the relation between the compn. and physical behavior of cement is not 
fully understood, physical tests are indispensable. J. C. W. 

The destruction of cement and of concrete conduits and masonry for sewage canals, 
reservoirs and similar works, and suitable means of prevention. A. SplittcerbER. 
Mannheim. Z. Wasserversorguttg Ahwasserkunde 7, 4b-8, 51-5, 63-5(1920). — Both 
cements and concretes are easily destroyed by various agents. These agents are classed 
according as they occur in (1) the ground underlying the works; (2) the liquid con- 
ducted or held; (3) the surrounding air and (4) the materials used as ingredients in the 
cement or concrete. In Cl) and (2) are acids and arid salts, chiefly those giving an 
acid reaction with Congo red, methyl orange or rosoHc acid, but occasionally those 
neutral to these indicators; any S compd., especially HjS, sulfates, stjlfites, thiosulfates 
and sulfides: nitrates; H 2 O contg. CO*; Mgeompds.; Na and K salts and saponifiable 
fats and oils. In (3) are chiefly and COj. In (4) are most frequently CaSOi and 
Mg compds. Together with these agents arc incidental effects such as elec, energy and 
mechanical vibration. According to Hndcll the most injurious effects are from HsO 
contg. sulfates of all kinds and humus waters from marshy soil. Upon the class and 
character of the injurious agent depend the possibility and method of protection. 
Cements and concretes resistant to the agents are classed as’ those (1) mixed without a 
flux; (2) with a preventive ebem. compd. incorporated in the mix; (3) with an insol. 
org. compd. incorporatedjn the cement or concrete to prevent porosity, and (4) with 
a superllcial impregnation of a resistant substance to prevent microporosity. To (1) 
belong cements and concretes without a fux which reacts with the external injurious 
compd. Trass and puzzuolana are the commonest substances added to increase re- 
sistance in (2). (3) includes certain soaps, fats and oils incorporated in the mix. (4) 
includes Mg, Si and AI fluorides, tars and asphalts. Compds. which are seldom con- 
cerned but which attack cements are (NH<ViC;0«, CsHj(OH)3, sugar, NH» and Pb and 
Zn compds. Besides the agents mentioned, the mollusks, Teredo navalis, Lithodomus 
{Liihopkagus) and Pholas daclylus destroy cements. The articles are replete with refer- 
ences to previous investigators but without the sources. S. asserts however that com- 
plete references in the literature will be furnished on application. C. C. Davis 

Cement tile. M. CharpentiER. Rev. Mai. Constr. Trav. Pub. No. 139, 63-6, 
No. 140, 87-9(1921). — Composition: Artificial cement 22.3-24.2%, washed sand 
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(3 mm. screened) 67.1-69.7? color oxides 0.6, HtO 7.5-S.2%. Such tile have fair re- 
sistance to compression, are interchangeable, impermeable to HjO, non-porous, withstand 
freezing and rapid heat treatments, hold body and glaze color well, and look like terra 
cotta, in place of which they may be used. Louis Navias 

■ Gypsum. Frank A. Wildner. Mineral Ind. 29, 340^(1920). — 1920 was a 
record year in all branches of the gypsum industry. Agricultural gypsum increased 
270%. A. Butts 

Lime in 1919. G. F. Loughlin and A. T. Coons. U. S. Geol. Survey, Mineral 

Resources of U. S., iQig, Part II, 405'18(pTeprint No. 31, published Oct. 6, 1921). 

E. H. 

Slate in 1920. G. F. Lodghun and A. T. Coons. U. S. Geol. Survey, Mineral 

Resources of 17. S., ig2Q, Part IT, 135-43(preprint No. 15, published Oct. 12, 1921). 

E. 11. 

Stone in 1919. G. F. Loughlin and A. T. Coons. U. S. Geol. Survey, Mineral 
Resourus of U. S., igig, Part 11, 419'55{preprint No. 32, published Oct. 18, 1921). 

E. H. 


Magnesium oxychloride cement. J. L. Turrs. U. S. 1,386,014. Aug. 9. A dry 
cement material is produced by agitating calcined magnesite in a closed vessel while 
introducing into the material sufficient HCl gas and H^O vapor to produce a product 
in the proportions of 6 MgO, I MgCU, 6 HjO. 

Mixture for making bricks. J. Smith. U. S. 1,385,757, July 26. A mixt. for 
brick making is formed of cement, coal ashes and brick dust in about equal amts. 

Oil-proofing concrete tanks. C Ems. U. S. 1,385,941, July 20. Concrete 
tanks are rendered oil-proof by treatment with an acid solo, of sulfite cellulose waste 
liquor which is allowed to react with alkali of the concrete. 

Tarry paving material. C. Honda. U. S. 1,386.932, Aug. 9. See Brit. 151,852 
(C. A. 15, 742). 

Roofing material. H. F. Weiss. U. S. 1,387,219, Aug. 9. A roofing is formed 
by mixing dry solid fibrous material and binder such as wood fiber and pitch or asphalt, 
compressing the mixt. and then spraying it with coal-tar pitch, asphalt or other water- 
proofing substance. 

Laminated-wall recepteclea. R. P. Perry. U. S. 1,386,276, Aug. 2. A layer of 
moldabk material such as paper-stock contg. some pitch or asphalt is formed upon a 
foraminous carrier, e. g., a perforated mold, and is then united with a second layer of 
material contg. more waterproofing substance, with or without a bituminous or non- 
adhesive lining or coating. . 

Building felt. R. P. Perry. U. S. 1,386,277, Aug. 2. Sheets of porous building 
felt are made containing rounded particles of pitch, rosin, wax or similar waterproofing 
material too large to pass through a lOO-mesb screen. ’ 

Preserving wood.' A. C. Chandler. U. S. 1,388,513, Aug. 23. Wood is pre- 
served by impregnating it with a soln. of Cu carbonate in Na»COi and H»0 and then 
allomng the Cu carbonate to ppt. in the wood. 


21— FUELS, GAS, TAR AND COKE 


A. C. FIELDNSR 

Coal and coke. Frank H. Kne^^and. Mineral Ind. 29, 93 - 138 ( 1920 ).— A 
review of the coal industry, dealing with production, distributbn, prices, atocks, etc., 
hi the U. S., the world’s production, and output and conditions in foreign countries! 
Coke and by-produeds are included. Butts 
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The utilization of wood eonstituenU for fuel Casl O. SchwalbB. Eberswalde. 
Brennstoff Ckem. 276-81(1921). — ^Review of the problem of wood-waste utilization, 
especially the formation of humus-lQce substances during wet distn., hydrolysis with 
dll. or coned, adds and fermentation ctf the sugars, and utilization of alk. or acid waste 
liquors from pulp mills. W. B. V. 

Risks in handling and storing coal, oil and by-products. C. E. Paigb. Am. 
Gas. J. 115, 3i5r^, 326-7(1921). — ^The subject is treated from a fire standpoint. 

J. L. Wii;«y 

Froth flotation as applied to the preparation of coal for coking and hriqueting. 

E. Edser. Iron & Coal Trades Reo. 103, 473-4(1921). — E. explains the sdentific 
prindples upon which the process is based and mentions some of its com. applications. 
Coals contg. 30-40% of impurities can be purified to 4-5%, the coal thus obtained 
being excellent for making metallurgical coke which is tough, hard and forms not more 
than 2% of breeze. Flotation offers a considerable help toward the soln. of the problem 
of fuel economy. J. E. Wieby 

Alcohol as a combustion fuel. E. C. pRBBtAND and W. S. Harvby. Sugar 23, 
432-4, 474-6, 536-8(1921). — A general discussion of the uses of ale. as a motor fuel. 

C. H. Christman 

Gaseous fuel in the shipbuilding yard. Cbo. Kbii,uor. Iron and Coal Trades 
Rev. 103, 476-8(1921); Gas World 75, 269-71(1921). — The use of gas for annealing, 
hardening, billet and rivet heating, core and mold drying, and nut and bolt forging is 
discussed, and the advantages over other kinds of fuel are given. J. L. Wilby 

Gas producers for bituminous coal. Hbnry W. Sb^don. Blast Furnace & Sled 
Plant 9, 580-7(1921). — An outline of the points to be observed in choosing a producer 
and in operating to obtain the best results. J. E. Wilsy 

Ascension pipe developments. W. H. Warrbn. Gas World 75, 245-0(1921); 
(?<w. J. 155, 723-8(1921). — An installation of the Congdon ascension pipe system at 
Beckton and a modification of it are described. (Cf. C. A. 15, 2539.) In comparison 
with other types, the NHj results are improved, the oils in the tars are superior to those 
in the tar in the ordinary hydraulic main, and the gas Is better, 585 B. t. u. and 564 
B. t. u., the inerts being 9.54 and 20.27% resp. J. E. WilBY 

Determination of sulfur in “Gasmasse" (Fleischer) 7. Petroleum aud natural 
gas (Day) 22. A further application of diagrams for waste-gas analysis (Kutznbr) 7. 
Power gas from sewage (Watson) 14. Progress in ore dressing and coal washing in 
1920 (Richards, Locke) 9. Chemical industry power and fuel data (Goodwin) 13. 

Motor fuel. E. W. Stevbns. U. S. 1,388,531, Aug. 23. A fuel mixt. for use as a 
gasoline substitute is formed of kerosene or similar material 50, EtOH 30, Et-Me ether 
5-10 and toluene 8-10 parts. 

Producing gas from coal or other solid fuel F. G. C. Rincker. U. S. 1,388,145, 
Aug. 16. Water gas is passed through c<ki 1 or the like so as to form gases and leave a 
coke residue and steam is then passed through the coke residue before it has substan- 
tially cooled to produce water gas and the latter is passed while hot through another 
of fuel wluch is at a lower temp, than the water gas acting on it. The mixt. of 
water gas and distd. gases thus formed is led directly to a receiver. Cf. C, 4. 14, 2077. 

Producer gas. A. H. Lymn. U. S. 1,388,052, Aug. 16. Hot products of com- 
bustion from furnace plants fired with producer gas are passed into direct contact with 
HiO to heat the latter at atm. pressure and the heated HzO is circulated in contact with 
B3I to heat and sat. the latter with moisture. The air, thus heated and moistened, is 
passed into a gas produem which supplies gas to the furnace plant and the HjO is reused 
for heating and satg. air for supply to the producer. 
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RMOvtftnc nluM from ozhAust gaios of i&toniAl-combttstioii engines. A. J. 

Pakis, Jr. U. S. 1,388,480, Aug. 23 Exhaust gases are treated with a heat^absorbing 
agent such as kerosene and are then Cooled to condense and sep. products such as HOAc 
and craclred hydrocarbons. 

22— PETROLEUM, ASPHALT AND WOOD PRODUCTS 


t . n. SOCBRS 

Petroleum and natural gas. David T. Day Mineral Ind. 29, 489-530(1920).— 
Statistical review and discussion of the world’s industry'. A. Burrs 

CoQold chemistry of petroleum. F, W. Padgrtt. Ckem. Met. Eng. 25, 189-92 
(1921). — A discussion of problems of petroleum technology, including crude-oil emul- 
sions, used lubricating oils, emulsifying oils, greases, crystn. of paraffin wax, and filtra- 
tion through fuller’s earth, all treated from the standpoint of colloid chemistry. 

M. R. Sotmidt 

Aajdialt Amon. Jlf*neroi/nd. 29,60-7(1920).— Statistical review. A. Butts 

Effect of chemical reagents on the microstructure of wood. Au.Bn Abrams. 
/. Ind. Eng. Ckem. 13, 786-90(1921). Correction. Ibid 13, 960. — Sections of wood 
{20-40/x in thickness) were subjected to the action of various electrolytes by a new 
procedure, and the changes observed by means of the microscope. Typical expts. are 
described and discussed and shown by photomicrographs. Measurements on treated 
and untreated sections are compared. Cellulose solvents act strongly on both the 
middle lamella and on the cell wail- Oxidizing agents act on the cell wall but have 
little effect on the middle lamella. Pulp-making materials appear to affect the middle 
lamella strongly, but have less effect on the cell wall. Louis £. WiSB 

Hardwood-distillation industry. L. F. Hawlby. Chem. Met. Eng. 25, 137-40, 
196-9, 237-41(1921). — A comprehensive descriptive article, with frequent references, 
outlining the importance of distn. products in the industry, development of the industry, 
retorts, kilns, and ovens, methods of drying wood prior to distn., relation between compn. 
of wood and its distn. products, relation between temp, and the decompn. of wood sub- 
stance, temp, control, influence of speed of distn., use of precipitators for the sepn. of 
fog in wood gas, products obtained from wood tar and their uses, etc. No new data 
are presented but H. has corrected a number of errors that have CTept into the literature 
on wood distn. So-called chem. methods are not used commercially for the sepn. of 
acetone and methanol. Klason's work on the effect of temp, on decompn. of wood is 
reliable, whereas the data contained in Violette’s tables are incorrect and misleading. 

’ . Louis E- Wisb 

Turpentine, methanol, acetone and tar from stump wood. Link. Chem. Ztg. 45, 
89)(192l), “The assertion that turpentine cannot be produced commercially directly 
from stump wood is denied by L. Turpentine can first be removed by steam distn. 
and the residue subjected to destructive distn. A plant in Wolhynien gave an av. 
yield per cu. m. of stacked wood during 4 years of operation: 9.25 kg. grade la tur- 
pentine, 0.86 kg. grade Ha turpentine (Kiendl), 61.3 kg. pine tar, 10.0 kg. 80-82% ace- 
tate of lime, 1.25 kg. pure methanol, and 72.6 kg. wood charcoal. Louis E. WiSB 
The vacuam distilUtlon of wood. CJbsian Ascban. Helsingfors. Brennsioff 
Chem. 2, 273-6(1921). — Preliminary expts. failed to show any evidence of fusion of the 
wood substance at temps, up to 299-310*, where sintering begins. Distn. of dry birch 
sawdust at temps, below 400* under pressure of 6-8 mm. gave the following products: 
AcOH 6.7, HCOOH 0.6, hydrocarbons, phenol ethers, etc. 4.9, phenols 15.2, charcoal 
%5.3, water, gases, etc., 27.6%. No appreciable quantities of McOH or Me*CO were 
formed. The high yield of charcoal is the only result of technical interest. The frac- 
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tion of the distillate b. 130-140^ contaioed a small quantity of a yellowish cryst. sub- 
stance which was odorless, sol, in EtjO and glacial AcOH, difficultly sol. in EtOH and 
MeOH, insol. in NaiCOj or NaOH; when crystd. from MeOH it m. at 48®; whenpptd. 
from MeOH by diln. it m. at 51-53®. W. B. V. 


Problems in the improvement of hydrocarbons (Kobtschau) 10. 


Purif3ring hydrocarbon oils. C. I. Robinson. U. S. 1,387,868, Aug. 16. Petro- 
leum oils, after treatment with HtSOi to effect their purification, are mixed with 20% 
of a 45% aq. soln. of isopropyl ale. to dissolve sulfonated compds. from the oil and the 
isopropyl ale. soln. is sepd. from the purified oil, while slightly heated. 

Purifying hydrocarbon oils. E. B. Cobb. U. S. 2,387,835, Aug. 16. Hydrocarbon 
oils such as heavy petroleum distillates are treated with coned. HjSO*. Oil-sol. sulfona- 
ted compds. are removed from the oil by steam distn. of most of the oil from them and 
the oil is again treated with strong HtSOi and washed with isopropyl ale., which serves 
to remove residual sulfonation derivs. Oils thus treated are suitable for medicinal use. 

Cracking hydrocarbon oils. J. W. Coast, Jr. U. S. 1,388,629, Aug. 23. Oil 
of relatively low b. p., such as kerosene, is passed through a cracking coil into a cracking 
still contg. oil of higher b. p. such as gas oil or fuel oil and the app. used is so regulated 
and heated that the low boiling oU treated is subjected to higher temp, and pressure than 
the oil of higher b. p. 

Cracking petroleum hydrocarbons. E. M. Clare. U. S. 1,388,514, Aug. 23. 
In distn. of hydrocarbon oils under pressure in a cracking still, fresh stock is introduced 
into the pipe leading from the still to the condenser and allowed to flow into the still 
in counter-current to the vapors. This mode of operation serves to increase the yield 
of light products and the capacity and efficiency of the still. 

Decoloriring viscous hydrocarbon oils. E. B. Cobb. U. S. 1,388,517, Aug. 23. 
Hydrocarbon oil which has a viscosity of over 40 sec. at 38® is treated with H2SO4 and 
the acid sludge which is formed is removed. The oil is distd. with dry steam to obtain 
a viscous distillate without decompn., the distillate is purified with HjSOi and the oil is 
then filtered through decolorizing material such as Florida clay. Products thus prepd. 
arc suitable for medicinal use. 

Viscous petroleum oil mixture. E. B. Cobb. U. S. 1,388,832, Aug. 23. The 
pat. relates to blending viscous mineral oils from different sources to form a stock 
suitable for medicinal use when decolorized. 

Lowering the boiling and flash points of kerosene. W. M. Whkelbr. U. S. 
1,387,876, Aug. 16. Kerosene or similar oil is vaporized.and the vapor is mixed with' 
steam. The mixt. is permitted to pass through a mass of broken fire brick in an expan- 
sion chamber under low pressure, under gradually increasing temp, (which may reach 
as high as 430®) and the vapors are then permitted further to »:pand; they are then 
heated to a higher temp, (preferably about 480®) at atm. pressure and are condensed 
and subjected to gravity sepn. 

Apparatus for cracking petroleum oils. C. Ekstranp. U. S. 1.388,415, Aug. 23. 
The app. is adapted for cracking or distg. jietroleum oils and comprizes a retort through 
which the oil is forced under pressure and an expansion and mixing chamb^ with baffle 
plates, against which vapors from the retort are forced through nozzles. 

Superposed horizontal retorts for distillation of oil from shale or'sand. J. B. 
Jenson. U. S. 1,388,718, Aug. 23. Material is fed successively through the retorts 
by screw conveyors. 



1921 


2j — Cellulose and Paper 
23-CELLULOSE AND PAPER 


4049 


A.’D. urns 

Cellulose and sulfite pulp. A. Klbin. Paper Trade J. 73, No. 10, 44H3, 52(1921). 
— A review of the various formulas for cellulose which have been proposed. Sulfite 
pulp or sulfite cellulose is in fact only a cdlulosc-rich residue of the dccompn. of wood. 

H. H. Harrison 

Chemical constitution of soda and sulfate pulps from coniferous woods and their 
bleaching qualities. Sidney D. WEa.s. Forest Products hab. J. Ind. Eng. Chem. 13, 
936-9(1921). — Chem. characteristics of soda and sulfate pulps indicate that they are a 
very pure form of wood cellulose and capable of high yields of white fibrous and resistant 
materials. The sulfate process is much more clhcieut than the soda process in yielding 
a bleachable pulp from coniferous woods. The coloring matter in pulps is of the nature 
of a dye and can be removed without materially reducing the yields. Most of the 
action in cooking to reduce bleach consumption is to dissolve and degrade the cellulose. 
Modifications in bleaching methods give promise of greater results than modifying cook- 
ing methods. Modifications in which the bleaching operation was divided into two 
steps, with washing between steps, cut the bleach requirements in two. Pulps of better 
qi^ity, both from physical and chemical considerations, are obtained by cooking the 
wood as little as possible in isolating the fibers and by accomplishing as much of the 
burden of purification in the bleaching and washing operations. C. J. West 

Bleaching of sulfite pulp. B. M. Petris. Paper Trade J. 72, No. 24, 51; Paper 
Industry, 3, 430-1(1921). — Factors affecting bleaching favorably are strong cooking 
acid, properly cooked pulp, thorough washing, proper addition of bleach, proper temp, 
control during bleaching and uniformity of the unbleached pulp. Two gals. 5* B6. 
bleach liquor per lb. of 35% bleaching powder is considered good mill practice. 

H. H. Harrison 

Cooking of sulfite pulp. Benjamin T. Larrabee. Paper Trade J. 72, No. 24, 
38-9(1921). — For the manuf. of sulfite for book paper L. recommends the use of an acid 
having 6% total SOi, 4.90% free and 1.10% combined SOj. The pressure used and the 
time taken to come to pressure depend upon the moisture in the wood and the kind of 
wood. 290** F. is regarded as the desirable max. and 300® F. should not be exceeded. 

H. H. Harrison 

Sulfite digesters for direct coolring. Harry E. Weston. Paper Industry 3, 
829-32(1921). — A description of the digesters used in present practice. H. H. H. 

Testing of wood pulp .shipments for content of air-dry pulp. Emerson Lab. 
Paper Industry 3, 563-7; Pulp'Paper Mag. Can. J9, 757-60(1921).— Description of the 
methods used for sampling pulp shipped in various forms. H. H. Harrison 

Groundwood preservation tests. John S. Bates. Pulp & I’aper Mag. Can. 19, 
851-5(1921). — NaF was satisfactory as a preservative for groundwood pulp. It pre- 
served the original color and quality and was comparatively inexpensive. 0.581% 
NaF on the wt. of the air-dry pulp was sufficient. H. H. Harrison 

Camphor substitutes In the manufacture of celluloid. Albert Parsons Sachs 
AND Oscar Byron. New York. J. iTtd. Eng. Chem. 13, 893-901(1921). — A general 
^icle, discussing the manuf. , properties and diSUd vantages of celluloid and the possible 
camphor substitutes, such as phosphoric esters, triphenyl phosphate, tritolyl phosphate, 
triacetiu, ethylacetanilide, etc. Patents covering camphor substitutes are listed by 
countries. C. J. West 

Manufacture of copying and carbon papers. Bruno Walthbs. Berlin. Chem.’ 
Ztg. 45, 287-8(1921). — Discussion of the materials used in coating copying, tracing and 
carbon papers. C. J. West 
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The manufacture of paper pulp by meanB of chlorine. Umbb&to Pouilio. CHmk 
& industrie 6, 267-75(1921). — ^Paper pulp can be prepd. from vegetable materials 
by treatment with NaOH, bisullites, or oxidiaing agents and then alkali. The last is 
the most efficient, and is used in the lab. for the detn. of cellulose; but it h^ not been 
extensively applied commerdally on account of its high cost. In 1916 an Italian firm 
built a mill to make pulp according to the Cataldi patent {C. A . 11, 209). It has now 
been in operation for 4 yrs. and bas shown that theoretical yields can be obtained on a 
com. scale, and that the quality of the pulp is superior to that of soda pulp. The 
“Elettrochiniica Pomilio’* is erecting a 10-t. mill to prep, hemp pulp by this process. 
Its advantages are simplicity, ease of control, low consumption of chemicals and raw 
materials, reduced labor, low power consumption, simple and compact equipment, and 
high yield. It also furnishes a ready market for surplus Cl production. A. P.-C. 

Wood waste in paper making. C. J. Wbst. rrodt J. 73, No. 10, 52(1921). 

— It is estd. that the total quantity of waste converted into pulp is 200,000 cords per 
annum . Sawdust has found use in the manuf. of board and has been made into satis- 
factory newsprint. H. H. Harrison 

Typha fibers in paper malting. Fr. Rurhlbmann. Paper Trade J. 73, No. 7, 
48-52(1921). — Photomicrographs of papers made from typha fibers in 1770. 

H. H Harrison 

The cookmg of plants for the preparation of paper pulp: cooking under pressure 
and without pressure. Raymond Fournibr. Papier 24, 4(>1“10(1921), — Under no 
conditions does treatment with alk. liquor alone give a pure cellulose; its action must 
be completed by an oxidizing treatment (generally called bleaching). Cooking under 
high pressure has a few advantages and many disadvantages. Results are given of 
tests carried out on wheat straw, reeds, papyrus and esparto, cooking at high pressure 
and without pressure under varying conditions being compared. F. concludes that the 
use of pressure presents no great advantage, and it should be supplemented by a mechan- 
ical treatment which allows of more intimate contact of the liquor with the material 
When this was done and sufficient NaOH was used, the inciustonts were solubilized in 
a fairly short time; but continuing the treatment for a long period (up to 700%) after 
this did not appreciably lower the yield; this shows that the cellulose was not attacked. 
The use of a large excess of NaOH does not greatly lower the yield. A. P.-C. 

Paper-machine wires. V. Bouyer- Papelerie 43, 773-S, 818-26, 866-81(1921).— 
A detailed description of the different weaves of wire cloth used on paper machines, of 
their manuf., of the kind of work best suited for Uie various kinds of wires, and of the 
causes of deterioration. A. P.-C, 

The effect of humidity on the moisture content of {laper. Ross Campbell. Paptr 
Trade J. 73, No. 2, 30-4(1921). — The result of lab. expts. has proved conclusively that 
the moisture contenj of paper is independent of the furnish and kind of paper, is a func- 
tion of the relative humidity of the ^ in which the paper and is independent'of the 
method of test. H. H. Harrison 

Analysis of cardboard: bulk and calendering. R. Isnard. Paper Trade J. 73, 
No. 12, 44-6(1921).— See C. A. 15, 1214. H. H. Harrison 

Dyeing paper pulp. Anon. Paper Trade J. 73, No. 12, 42(1921). — Expts. show 
that it is better to add rosin size aftcr'the dye soln. than before and that the addition of 
a amt. of NaHCOj is advantageous. H. H. Harrison 

Beating. C. C. Stewart. Paper Trade 7. 72, No. 24, 30(1921) .—Data are given 
showing that the effect of beating is independent of the consistency of the stock in the 
beater. H. H. Harrison 

Beating, siring and loading. Gsorgb Tbrsn. Paper Industry 3, 710-3(1921)^—-^ 
description of the operations carried on in the beater. Retenticm figures for fillers 
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paper are talc 82%, agalite 75%, clay 70%. Tabulated data of tlie retention of 
crown filler are given. H. H. Harrison 

The development of suction roUs. • William Millspaugh. Paper Trade /. 72, 
No. 24, 22-5(1921). — A discussion of the benefits to be derived from use of suction rolls. 

H. H. Harrison 

Coating and fireproofing fabrics {II. S. pats. 1,388324-9) 25. 


Felt paper or felt. G. R. Wyman. U. S. 1,388,685, Aug. 23. Mechanical features 
of manuf. 

24-EXPLOSIVES AND EXPLOSIONS 


CHARLES B. MUNROS 

Production of explosives In the United States during 1920 with notes on mine 
accidents dne to explosives. William W. Adams. But. Mines, Techn. Paper 291, 
44 pp.(1921). E. H. 

Researches on modem brisant nltro exjdoslves. C. E. van Duin and B. C. 
Robtsrs van Lbnnep. Nat. Research Council. Reprint and Circ. Sttiez No. 16, 
35 pp.(1921).— See C A. 14, 2708. E. H. 

Mnmtions works explosion. Anon. Chem. Age (tondon) 5, 158-9(1921), — This 
reports one stage in the litigation growing out of on explosion, Sept. 1916, at the Range 
Works, Rainham, Essex, where picric acid was manufactured from dinitrophenol and 
NaNOt under the process invented by David Maron and George Wyss. C. E. M. 

Great German chemical works explosion. Anon. Chem. Age (London) 5, 
370(1921). — A serious explosion occurred at the Oppau factory of the Badisebe Co. 
on Sept. 21 resulting in casualties estd. at lOOO killed and 1500 wounded, the destruc* 
tiott of the works, and severe damage to Mannheim, Ludwigshaven and other near-by 
towns, while its effects were noted at Frankfurt 37 miles distant. Apparently there was 
a series of explosions, the first occurring in one of the labs., two gas holders alongside 
b^g exploded, producing a crater 400 ft. in diam. and 100 ft. deep, and a warehouse 
con^. 200 tons of NH^ compds. The directors state that such rigid precautions were 
taken prior to the prepn. and storage of these products that they believed all danger 
of explosion to be excluded. A description is given of the Oppau plant, its history and 
activity, with a detailed plan of the plant. The plant covered about 2000 acres, op- 
erated the Haber synthetic NHj process with the conversion of its products into other 
N compds., employed 5000 persons and cost 300,000,000 M. The material damage is 
estd. at 160,000,000 M. ‘ Charles E. Munroe 

Security in handling inflammable liquids. Anon. Chem. Age (London) 5, 
3^(1921). — Describes, with drawing, a storage tank for petrol aqd other inflamniable 
liquids, designed to store the liquid under atm. pr^surc, protected by inert gases, to dis- 
tribute it pneumatically and to avoid any contact wdth the outside air. C. E. M. 

The North Western elevator explosion, David J. Price and Hylton R. Brown. 
Am. Elevator and Grain Trade 40, 1.79-96(1921). — This grain elevator was built of 
tmforced concrete with 182 bins 21 it. 11 in. diam., 105 ft. deep and walls 7 in. thick, 
and 156 interstice bins. It was destroyed by a Series of dust explosions through which 
16 of the bins in the S. W. comer were completely blown out and the wrecking extended 
throughout the storage section and to the accessory buildings. The shock was distinctly 
fdt 50 miks ^tant and the report heard 100 miles away. The origin was located in 
a fire in or near one of the grain driers and the transmission of flames and of explosion 
waves was promoted by the tunnels existing under the storage section. Many recom- 
mw K Uti on s are made; among Uiem is the construction of thin walls on heavy frame 
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work by which the extent of damage inflicted by an explosion is limits. Much 
stress is also laid upon the importan<» of removing the dust which the elevator operator 
receives with the grain and wWch constituted the menace to life and property, but 
regulations to this effect should include a provision for reimbursing the shipper for 
this shrinkage. It is this economic factor which has prevented the removal of dust from 
grain before storage from becoming established practice. The article is well illustrated; 
the "Chart of the Explosion" showing the means by which the point at which explosion 
originated was detd. is of special interest and importance. Chasings E. Munroe 


Nitrostarch explosive. C. E. Waller. U. S. 1,386,478, Aug. 2. An explosive 
of high brisance is formed of nitrostarch 60-70, NH<NO» 19-9, Ca(NOj)s 4-8 and HjO 
17-13%. 

Kitrostarch explosive. W. O. SnELLinc. U. S. 1,386,437, Aug. 2. Deliquescent 
salts such as NH^NOi arc used in nitrostarch explosives together with sufficient H 2 O 
to hold a substantial portion of the salt in soln., in order to reduce the sensitivity to 
shock or friction. 

Explosives. W. 0. Snelling. U. S. 1.386,438, Aug. 2. HaO in excess of 3% 
together with CdO, Cd(OH)i, ZnO or Zn(OH)j 3-4% is present in explosives mainly 
formed of nitrostarch and NH 4 NO 3 . The HjO and hydroxide serve to reduce sensitivity 
to blows or friction. The proportions of the ingredients of the explosive may be nitro- 
starch 20-60, NHiNOs 60-20. HiO ^-15 and ZnO 1-5%. 

Preparing explosives from undried organic nitrates. W. 0. Snelling. U, S. 
1,386,439, Aug. 2. HjO present in undried org. nitrates such as nitrostarch is displaced 
by a coned, soln. of NHiNOj or other inorg, nitrate, which forms an explosive directly 
without evaporative drying. 

Nitrostarch explosives. W. 0. Snbllwg. U. S. 1,386,440, Aug. 2. An oil such 
as lard oil, cottonseed oil or mineral oil is added to nitrostarch explosives, to the amt. of 
2-17%, as a desensitizing agent 

Match compositions. Manuel Prado P. U. S. 1,387,999, Aug. 16. Prictionally 
ignitable match-head compns. are formed with a slight excess of alk. material to pre- 
vent development of free acid in the compn. A mixt. of this kind may, e. g.> be formed 
from glue, sawdust, S, coal cinders, gluten, Sb sulfide, CafOH)*, charcoal, coke, brick 
powder, glass, KjCr-iO?, KClOi and HjO. 

Torch fuse-lighter. E. P. Aurand. U. S. 1,388,502, Aug. 23. Gelatinized 
nitrostarch is employed as a binder for mealed black gunpowder or similar material 
for making fuse-lighting torches. 

Binder for combustible materials. E. P. Aurand. U. S. 1.388,501, Aug. 23. 
A binder of gelatinized nitrostarch is used with combustible materials such as signal 
flare, rocket or colored-fire mixts. 

25— DYES AND TEXTILE CHEMISTRY 


L. A. OLNEY 

The modem dyestuff industry. H. E. Fierz. J. Soc. Chem. Ini. 40, 364-6R 
(1921); Chem. Age (N. Y.) 29, 4U-3fl921). E. H. 

The mechanism of dyeing. M. Bader. J^ev. lextile et des chimistes colorisUs 
(Jan., Feb., 1921); Industrie chimique 8 , 370. — The tinctorial power of dyestuffs is 
closely related to the presence of 4 constitutional groups: carbonyl, sulfo, ammonium, 
and oxoniu^p. The sulfo and oxonium groups are very important as they give the 
direct silk and wool colors. Crystalloid dyes, which yield true solns., dye animal 
jfibers dijectly but have no affinity for cotton. Insol. or highly colloidal dyestuffs have 
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no appreciable tinctorial power, and their application is limited to mechanical fixation 
by means of adhesives. The general principle for the utilization of azo colors consists 
in depositing the various constituents on the fibers and making them react there. 

A. P.-C. 

Direct dyeing of wool. L. Gugualmblu and C. C. HsTRStLA. Analsoc.quim. 
Argentina 8, 325-6(1920). — Wool and silk can be dyed directly by diazotization and 
subsequent treatment with certain polyphenols and phenolic gUicosides. By the use 
of metallic salts, such as KsCrjOT and CuSOi, variations in shade and greater fastness 
to light can be obtained. J. S. C. I. 

Pelt paper or felt (U. S. pat. 1 ,388.685) 23. Impregnating leather, cloth, etc., with 
cellulose nitrates (U. S pat. 1,388,169) 20. 


Dyes. G. db Montmollin and H. J. SpiblER. U. S. 1.387,590, Aug. 16. Dyes 
adapted for use on wool in add baths with subsequent chroming are formed by the 
reaction of a C tetrahalide upon an a-naphthol deriv. which is unsuhstiluted in its 
4-position, in the presence of a catalyst and acid-fixing agent; e. g., by the interaction 
of Na a-naphtholate on CCU in the presence of a catalyst such as Cu. Na a-naphthol- 
2-carboxylate yields a fast blue dye. 

Disazo dye. W. M. Ralph. U. S. 15,182, Aug. 23. See original pat. 1,371,979, 
C. A. 15, 1816. 

Apparatus for dyeing or bleaching fibers on bobbins or beam rollers. A. Wioi.and. 
U.S-1.388,081, Aug. 16. 

Coating and fireproofing fabrics. A. Arent. U. S- 1.388,824, Aug. 23. Cloth 
for airplanes or other uses is coated and rendered fire-resistant by treatment with a 
soln. of varnish gum, gutta percha and SbCU in CCh and then with HiO. U. S. 1 ,388,825 
relates to a compn. for coating airplane wings or other fabrics prepd. by dissolving 
SbCU in AraOAc and mixing the soln. with nitrocellulose. U. S. 1,388,826 relates to 
a fire-resisting material for treating wood, paper or cloth formed of creosote 1 gal. and 
SbCli21hs. U.S. 1,388,827 relates to the addition of SbCU to vamislies such us spar 
varnish and gutta percha to render them non-inflammable. U. S. 1,388,8!^ relates 
to waterproofing fibrous materials such as paper or canvas by a mixt. of linseed oil 
or other drying oil with SbCU and a solvent such as AmOAc, or C*H|. U. S. 1.388.829 
relates to use of tarry substances with SbCU for impregnating fibrous materials. Cf. 
C. A. 14, 1879. 

Artificial silk. E.Bkonnert. U. S. 1,387,882, Aug. 18. A pptg. bath compnzmg 
PhSOjNa and HjSO< (raonohydrate) is employed in the production of artificial silk 
from viscose. This bath prpduces soft full-bodied threads. 


26-?AINTS, VARjNISHES AND RESINS 

A. H. SABIN 

The constitution of smalt. A. Ddboin. Compt. rend. 172, 972^{1921).-By 
the fusion of KF. KCl, SiO, and CoO, D. has prepd. a deep blue cryst. double silicate 
of Co and K, corresponding to the formula, KiO.CoO.SSiO,; also a light blue chloro- 
silicate of the compn. KCl.K,O.Co0.4SiO,. The latter product, wh.^i ^ 

the principal constituent of smalt, was also prepd. by the action of SiO, on ‘he double 

fluoride of Co and Kin the presence of an excess of KCl. „„„ 

Detection and estimation of coal tai oils in turpentine. V. E. Geotusch 
•W. C. Smith. /. Ind. Eng. Chem. 13. 79I-3(1921).-Adulteratcd tuep^tme (100 cc.) 
ia treated with HCl gas, the pinene-HCl filtered off, the filtrate coned. ,« eorw and 
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sulfonated under carefully regulated conditions. The resulting mixt. on steam distn. 
yields any mineral oil originally present as adulterant. The acid residue when heated 
by Armstrong and Miller’s method (/. Chem. Soc, 45, 150) yields coal-tar hydrocarbons 
in the distillate. Their vol. X 2.2 =» % coal-tar originally present in the turpditme. 
Methods for the further identification of adulterants are given. The method is not 
strictly applicable to wood turpentine. Louis E. Wise 

The composition of French turpentine. Vezes. Cempt. rend. 172, 977-80 
(’1921). — A polarimctric method of analysis (cf. Barmois, These, Paris, 1911, p. 58) 
has been used with satisfactory results for the detn. of the proportions of pinene and 
nopinene in turpentine. The procedure depends upon the different rotatory powers of 
these two isomeric components. Details of the application of the method are included. 

C. B. E. 

Effect of variation in analytical constants of linseed and soy-bean oils upon the 
quantitative determination of linseed oil in mixtures of the two oils by meaim of the 
iodine and hexabromide numbers of the fatty acids. Euward A. Tschuoy. J. Ind. 
Eng. Chem. 13, 941-3(1921). — From a study of the analytical values of Unseed-soy oil 
niixts. reported by Bailey and Baldsiefen (C. A. 15, 603), T. develops equations repre- 
senting the relations between per cent Unseed oil, I nos., and hexabromide nos. These 
relations show that an estimate of the amount of linseed oil in such mixts. may differ 
from the actual per cent of linseed oil present, by -f 13% to —9% when the estimate 
is based on the hexabromide detn., and by +17% to — 18% when based on the I detn. 

F. A. Wertz 

Cellulose varnishes. L. Clement and C. Rivito. Chimie Or industrie 6, 
283-95(1921). — A general review of the prepn. and applications of various types of 
cellulose acetate and nitrocellulose varnishes, with a brief outline of a scheme of analysis 
of these varnishes. A. P.-C, 

Coating and fireproofing fabrics (U. S pat. 1,388,824) 25. 


Ship’s-bottom punt. S. Asakawa and K. Nosawa. U. S. 1,387,448, Aug. 16. 
‘’Kwashi-pan” is used in submarine paints, together with varnish, oil and coloring 
matter. 

Blanc fixe. G. MoorB. U. S. 1,388,285, Aug. 23. Blanc fixe is prepd. by mixing 
finely divided crude barytes with NaCl and NaNO> or NatCOj, fusing the mixt. and 
then chilling it by discharging it into cold HtO. 

Preventing offsetting of printing inks. R. L. Fearn, Jk. U. S. 1,388,418, Aug. 23 
Offsetting of ink on paper is prevented by heating the paper, subjecting it to the action 
of ozonized air and then reheating it. 


27— FATS, FATTY OILS AND SOAPS 


E. SCEBRUBEL 

Grape-seed oil. Frank Rabae. J. Ind. Eng, Chem. 13, 919-21(1921).— Domes- 
tic grape-seed oil from the Concord grape has some properties comparable with oils of 
foreign origin. The differences noted may be ascribed to conditions of growth, climate, 
soil, variety, and methods of extn. The approx, compn. is: linoiein 53.59, olrin 35.87, 
palmitin 5.23, stearin 2.26, unsapooifiable matter 1.61%. The remainder of the oil 
conrists of small amts, of free fatty acids and volatile fatty acids. On account of its 
ease of extn. and refining the oil should find its most important use as an edible oil. 

. E. SCHERUBBL 

. Chemical investigathm of mutton-bird oiL C. L. Carter^ J. Soc. Chem. Ind. 40, 
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220T(1921).-“Muttoti-bird oil is extd. from the stomach of a petrel. Afstrelala kssoni, 
peculiar to Australasia. When disturbed the bird ejects this oil from its nostrils. It 
is said that the oil serves as a food for the young birds. The consts. of the oil were; 
d 164 0.884, higher ales. 38.4%, sapon. no. 119.8, 1 no. 130 Wijs, lOS Hiibl, I no. of 
fatty adds 178 Wijs, 150 Hubl. The oil is non-drying. It deposits spermaceti at O'*. 
On sapon. with ale. KOH, 100 g. of oil gave 38.38 g. of ales, (chiefly cctyl), fll.llS g. of 
mixed fatty adds and 3 g. of sol. coloring matter. A quant sepii. of the fatty acids by 
the Pb salt ether method gave 96.5% of acids of the oleic acid series and of the 
stearic add series. The oil should be of value as a lubricant aiul :ls a leather dressing, 
but the supplies are small. I*. Scukrubri. 

Halphen’s test improved. R. A. Kubver. /. Am. Pkarm. Assoc. 10, 591-5 
(1921). — The official Halphen test for cottonseed oil in olive oil is unsatisfactory lie- 
cause S crystallizes from the C 6 H 11 OHCS 2 mixt., thus rendering the test less sensitive. 
Further, NaCl crystallizes from the brine bath and the temp, caiinot be raised alxivc 
lOO®. K. uses a mixt. of pyridine 100, CS* 100 cc. and S 2 g. The S is dissolved by 
heating the mixt. in a reflux apparatus. A mineral oil bath which may be heated to 
115* is substituted for the brine bath. The test is sensitive to 1% of cottonseed oil. 
The color produced with 1% of cottonseed oil is very stable, some tests having shown 
no change in color on keeping for several months. L . E. Warru.m 

The utilization of the Argentine thistle. Bruno Rbwald. Chem.'ZtR. 45, 805 
(1921). — Waste lands produce, per hectare, KXX) kg. of seed contg. 41-44% of an edible 
oil. The press cake contains 52.5% protein and is a valuable feed. T. G. Pmi.Lii’S 


“Sawdust soap.” F. W. Raicy. U. S. 1,387,804, Aug. 16. A mixt. adapted for 
removing grease from the hands is formed of soap, sawdust. NazCOa, H:0 and paraffin 
or beeswax, in paste form. 

28-SUGAR, STARCH AND GUMS 


F. W. ZERBAN 

Colloidal chemistry in the sugar industry. Jar. D£dek. Listy Cukrovur. 39, 
185-90, 193-6(1921); Z. Zuckerind. Sechoslov. Rep. 45, 251-3, 203-G, 275-8(1921). — 
The fundamental theories of colloidal chemistry concerning diffusion, pptn. and adsorp- 
tion are reviewed at length. Diffusion, defecation, sain, and crystn. should all be 
investigated from the colloidal standpoint. In the leflning of sugar the decolorization 
problem is to a great extent dependent on colloidal chemistry whether the decolorizing 
agent is boneblack or a vegeWble carbon. John M. Krno 

Technical control in (German beet) raw sugar manufacture. Herzpeld. Z. 
Ver. {teui. Zuckerind. 71, 558-71(1921).— This address calls attention to the necessity 
of returning to the more thorough factory control methods of former yrs. and to the 
d&irability of a system of mutual control. F- W. Zbrban 

The analysis of dried sugar beets. V. Sazavsky. Listy Cukrovyr. 39, 313-5 
(1921).— In the detn. of moisture 20 g. of the powdered sample are dried at 100° for 
4 hrs. For the digestion 26.1 g. and 400 cc. of water are taken and a small amt. of Pb 
acetate is added. The mixt. is digested on a'water bath at 80-5° for 30 mins, with 
occasional agitation. This is then cooled, Altered after 2 hrs. standing and polarized 
at 2&° in a 200-imn. tube. For the detn. of total sugars, 50 cc. of the above soln. is 
Inverted in tb^ ii« ; iia l manner and the vol. completed to 100 cc. 50 cc. are pipeted into a 
250-cc. flask, neutralized with powdered Na?COi, ojmpleted to vol. and filtered. In 
^ cc. of this soln. reducing sugars are detd. in the usual manner by boiling with 50 
cc. of Fdbling's soln. An appended table gives the invert-sugar content, from which the 
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total sugars as sucrose are calcd. by use of tbe factor 0.95. Bruhn’s method for the 
detn, of total sugars is recommended also. The invert sugar is detd. in the original 
digestion soln. by Fehling’s soln., either graviihetrically or by titration according to 
Bruhns. John M. Krno 

Use of invertase for sucrose estimation. T. Swann Harding. Digestive Ferments 
Co. Sugar 23, 546-7(1921). — ^Errors in add hydrolysis of sucrose by the Clerget method 
include the hydrolysis of other sugars present and the effect of the addity upon optical 
non-sugars. Using invertase, no effect is found upon compds. present other than 
sucrose. Invertase can be obtained of sufficient strength to invert a 10% sucrose 
soln. in 2 hrs. The activity of invertase may be retained for a year and a half. 

C. H. Christman 

Sucrose-salt combinations. W. D. Helderman. .<4rc^. Suikerind. 29, 1167-73. 
(1921). — As further proof of the non-existence of sucrose-salt compds. in Java molasses, 
H. gives the analyses of the liquid phase of the various systems examd. by him, in the 
form of tables and graphs. Cf. C. A. IS, 322, 3221. F, W. ZERBAN 

The determination of ash in sugar. Gaston H. Cuadrado. Louisiana Planter 6*7, 
159(1921). — Direct incineration of the sugar is recommended as better than sulfating. 
Placing the crucible on a clay triangle over an asbestos sheet allows very gentle elimina- 
tion of moisture and prevents excessive swelling. Carbonaceous partides resisting 
burning should be extd. with distd. water and then incinerated. C. H. ChrisTbian 
The determination of reducing sugars in lead-preserved cane juice. Joseph 
B. Harris. J. Ind. Eng. Chem. 13, 925-6(1921); Louinana Planter 67, 269-70(1921).— 
The use of 20 g. dry basic Pb acetate per 1. of juice gave the best preservation. Detn. 
of reducing sugars was made upon the original juice and after deleading. The Meissl 
and Hiller method for reducing sugars used. The reagents for deleading were 
dry Na oxalate, NaCI, NaHCOs, CiHiOi, HjPOi and AcOH. The use of alk. and 
neutral salts gave results which were too low. The use of NaHCOi gave results within 
the limit of accuracy, but some results were very erratic. The addition of C^HjO* gave 
satisfactory values and no inversion of sucrose was noted. H 8 P 04 and AcOH were less 
dependable. The addition of the deleading agent must be made before filtering off 
the Pb ppt. C. H. Christman 

Bacteria in sugar-cane products. M. B. Church. Bureau of Chemistry. 5ugaf 
23, 413-4, 491-2(1921). — Bacteria and molds are to be found in mill juice. Liming 
and sulfating sterilize the juice. Though the massecuite is sterile, it soon becomes 
contaminated in the mixers and centrifugal. Exposure of agar plates near centrifugals 
show the presence of molds and bacteria in large numbers. Drafts facilitate the in.' 
oculation of the massecuite by molds. Wash water should be free from bacteria. 
Molasses contains more bacteria and molds than the wash water. Sugar in the centrif- 
ugal showed 900 bacteria per g. while the same sugar in the screw conveyor showed 
3900 bacteria. An artificial magma was inoculated with spores of molds, yeast and 
bacteria. The sepn. of the crystals in a centrifugal with and without the use of super- 
heated steam followed. Steaming reduced the molds in the sugar 90% and the molds 
by 40% and the bacteria by 33% in the molasses. C. H. Christman 

The effect of some decolorizing carbons upon the color and colloids of cane juice. 
Joseph F. Brewster and Wouam G.* Raines, Jr. J, Ind. Eng. Chem. 13, 921-3 
(1921). — Comparative tests were made on the efficiency of the sulfur-lime process and 
of the kieselguhr-carbon process (C. A. 14, 2868), both used on a small factory scale, in 
removing colloids and color from cane juice. Four different carbons were tried. It 
was found that kieselguhr alone takes out more colloids than the SOrCaO process, 
and that decolorizing C reduces tbe colloids still further. The amt. of colloids and colbr 
removed varied not only with the C used, but also, for same C,*owing iff<^bly to 
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differences in the quantities present in the raw juice and in the pressure used in milling 
The molasses produced by the kieselguhr-C process was found to contain a swHinent 
consisting largely of SiOi, FejOs, AhOj, and CaO; PjOj, MgO and CuO were also de- 
tected; the compn. is similar to that of settlings in sirups made by the sulfitation 
process. In some lab, expts. only one of the carlwns was found to l)e still fairly effi- 
cient on being used a second time at the rate of 1% liy wt. A third use of any of the 
carbons proved impracticable, as regards both dccolorization and speed of filtration. 

K. W. Zrrban 

Something about sugar refining. Georcr hf. Rolph. Sugar 23, 410-20(1921). — 
96® sugar is received in bags, dumped into a large bin and the bags are washed free from 
sugar. The sirup thus obtained is mixed with the raw sugar to form a magma. When 
sepd. from the sugar crystals tlirough the use of centrifugals, this sirup removes tlic 
greater part of the impurities. The washed sugar is melted with sweet water from 
the filters to give uniform density and purity. The melted sugar is treated with kiesel- 
guhr, at the rate of 23 lbs. per ton of raw sugar melted, and lime and then filtered in 
Sweetland presses. The clear liquors arc passed over char filters at the rate of 13(X) 
gal. per hr. and are In contact with the charcoal for hrs. A filter is operated for 
16 hrs. and handles 20,000 gal. of liquor. The decolorized liquor is coned, in vacuo 
and crystd. The crystals are removed in centrifugals and sent througli the granulators. 

C. H. Christman 

Douglas-fir sugar. J. Davidson. Univ. British Columbia. CanaAian Field 
Naturalist 33, 6-9(1919).— lu some years Douglas-fir trees become coated with stigar, 
which may be of value as a food, although its appearance can not be relied upon annually. 
It is not produced by insects but is an cxudai ion from the needles of the trees, wherever 
these grow under a dry climate on east or north facing slopes. Its development is due 
to a delicate balance of conditions, and may be prevented by wet weather, and it docs 
not appear where the trees grow in moister regions or where they are too much exposed 
to the sun. Analyses of samples collected 3 years apart gave 2*3,3 and 24.86% reducing 
sugars, resp. The presence of meUzitose in the material has been shown by Hudson and 
Sherwood (C. A. 12, 2348). Iv. T. WherRY 

Dry substance in molasses, sirups and juices by the Spencer electric oven. George 
P. Meade. J. Ind. Eng. Chem. 13, 924-5(1921).— A number of moisture detns. were 
made with the aid of this app. (C. A. 15, 454), to ascertain the conditions under which 
accurate results are obtained. By absorbing solns. of knovm wts. of sugar, and of in- 
vert sugar and salt, and heating for 20 rain, at 110® in a rapid current of air, the total 
solids found agreed with those taken within less than 0.3%. Thin solns., like cane 
juice, are completely drie*d.witbin 10 min. Molasses, sirups, and honey must first be 
dild. with an equal wt. of water, and must not be heated longer than 20 min. A very 
strong current of air must be drawn through the oven durin^the drying period. 

• F. W. Zkrban 

Collection of bagasse samples. Bohtungk. Arch. Suiker ind. 29, 1191-3(1921).— 
If maceration is applied at a point very close behind the individual mill sets, a truly 
representative sample of bagasse can only be obtained if the maceration be cut off 
shortly before taldng the sample ; or else, if it is desired not to stop maceration entirely 
while samples are being collected, there may be installed a three-way stopcock Connect- 
ing with a second maceration pipe at some distance, which may be used during such 
■interruptions. F. W. Zerban 

A new heating and evaporating system. Saillard. Circ. kebd. synd. Jabr. sucre, 
Supplement, Junes, Z. Vcf. deut.Zuckerind. 71,586-7(1921). This system, paten- 
‘ ted by Vincent, consists of C^) an open or closed boiler in which the juices are heated 
to the b. p.; (B) an evacuated vessel into which the hot juice is drawn; (O a special 
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app. which aspirates the steam generated in the vacuum vessel and rmses it again to 
100 ° ; this steam can then be used again for heating or for driving a low-pressure turbine. 
The heat saved could be utilized in a salt refinery or for generating electricity. S. 
offers the following wmment: (1) There are only 2 sugar factories in France which 
could take advantage of the system in connection with salt refining; the elec, energy 
would find buycra for only 2 months in the yr. (2) There are no sugar factories 
which have any use for the steam outside of the factory, unless they have a distillery 
or refinery connected with them. (3) Vincent does not give sufficient data for calcg. 
the heat losses in the juice heater or turbine; at any rate the exhaust from the turbine 
could not be used. (4) Vincent does not disclose the mechanism of his app. mentioned 
above under (C) ‘, the system of Prache and Bouillon gives good results in other indus- 
tries. F. W. Zbrban 

Steel foundry makes sugar-mill machinery (Zimmsrman) 9. 
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AIXQN ROGERS 

Sampling of leather and its preparation for analysis. Committee report 1921. 
F. H. Smau,. J. Am. Leather Chem. Ai^soc. 16, 394^30(1921). — Samples for analysis 
are reduced to a fine condition by means of rip saws of 8-10' (23-25.4 cm.) diam. with 
staggered teeth and a speed of 2500-3000 r. p. m. Samples are to be placed in air- 
tight containers immediately after prepo. Analysis includes detn. of water, fats, water- 
sol., ash, Epsom salt, sugars, and N. Charts accompany the tabulated results obtained 
by each member of the committee to show the portion of the hide represented by each 
sample analyzed. The number and size of samples should be as small as possible and 
their location such as to include parts of the hide divergent in compn. W. H. B. 

The determination of available calcium oxide in lime used for unhairing hides. 
F. P. Vbitch and T. D. Jarrell. /. Am. Leather Ckem. Assoc. 16, 438-44(1921). — 
A review of methods for detg. available CaO. The value of lime for unhairing hides 
is dependent upon its available CaO or the more sol. alkalies' (NaOH and KOH) neither 
of which is objectionable in small quantities. The modified tannery method; a 1-g. 
sample, 60-mesh, is placed in a graduated 1. flask, 10 cc. of hot freshly boiled distd. water 
added and the flask well shaken. After slaking, small glass beads and about 950 cc. of 
freshly boiled distd. water at room temp, are added. The flask is stoppered and shaken 
6 times for 5 min. each at l-hr. intervals. After filling to the mark, thoroughly mixing, 
and settling (best overnight), 100 cc. of the clear soln. is pipeted into an Erlenmeyer 
flask and the available CaO detd. by titration with 0.1 N HCl with phenolphthalein. 
The modified Scaife method; 1.4 g. of a 100-mesh sample is treated ‘with 150 cc. hot 
water in a 250<c. beaker, heated carefully and then boiled for 3^ min. After cooling 
and adding 2 drops of phenolphthalein, the soln. is titrated rapidly and with vigorous 
stirring with 0.1 N HCl until the color fades out for a second or two. The expt. is re- 
peated in a graduated 500-cc. flask with 4.5 cc. less acid than before. The number of 
cc. used is Any small lumps are ground up with a fiat glass rod and the soln. is 

dild. to the mark, mixed and allowed to settle }4 hr. 100 cc. are drawn off without filter- 
ing, and titrated with 0.5.iV HCl; this number of cc. is "jB”. The % of available 
CaO - (2A -b 5B). Method 1 is considered more accurate and II, in skillful hands, 
accurate and more rapid. . W. H. Boynton 

Viscodty of gelatin solutions. Clarks £. Davis, Earls T. Oasss and Harold 
H. Browne. /, Am. Chem. Soc. 43, 1526-38(1921). — Using a method based on the 
Ostwald viscometer and accurate to within 0.5%, the authors found that the viscosities 
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of bone, ossein and hide gelatins increase with age at different rates, depending upon 
concD. of gelatin, H-ion concn., and variety of gelatin. Max. viscosity is reached after 
about 24 hrs., a decrease thereafttr indicating bacterial decompn. At 25® max. vis- 
cosity is exhibited at Pa 3.0 to 3.5; but viscosity is not a simple function of concn. 
OH ions catalyze the hydrolysis of gelatin more rapidly than do H ions. Boiling pro- 
duces speedy hydrolysis. jEROMif Alexander 

New process for drying glue (the Otto Ruf system). Anon. Chem.-Ztg. 45, 
771-2(1921). — The patented feature consists in making an air emulsion of the glue or 
gelatin soln. in a special emulsifier provided with a jacket for heating or cooling. Rapidly 
revolving beaters working against fixed ones produce the form, which flows through a 
pipe to a slowly turning drying roll. An adjustable doctor regulate.? the thickness of 
the emulsion layer on the roll, and a scraping knife removes the dried glue in the form of 
a film which is automatically fed to a grinder, whence it passes into bags or barrels. 
The drying roll has a close jacket througli which is forced a current of air that removes 
the vapors. It is claimed that 90 Ib. of steam will evap. 1001b. of water and that 
a relatively large output is obtained at low cost. Jeromu Alexander 


Impregnating leather, cloth or similar materials with cellulose nitrates. J. J. 
Byers. U. S. 1,388,169, Aug. 23. A soln. formed of nitrocellulose, nonoxidiriiig oil 
and volatile solvents is used for impregnating leather, textile fabrics or other porous 
materials. 

30— RUBBER AND ALLIED SUBSTANCES 


JOHN B. TUTTLE 

Fifty years of German rubber science. Fritz Gros.smann. Ckem.-Ztg. 45, 
973^(1921). 15. H. 

Note on the history of synthetic rubber. I. Kondakov. Lille. Rev. prod. chim. 
24, 561-3(1921). — Polemical against Harries (Autopftymerization of butadiene in the 
cold), C. A. 15, 3227. K. claim? priority for the discovery of the mecfianism of 
the cold polymerization of butadiene into coinpds. resembling rubber. A. P.-C. 

Process of vulcanization of rubber by hydrogen sulfide and sulfur dioxide. Andra 
Dubosc. Bull. soc. ind. Rouen 49, 63-5(1921); cf. C. A. 15, 1089, 1421. — Further 
refutation by D. of Peachey’s invention. It is reiterated that Peachey’s process is in 
reality a com. application of the principle enunciated by D. some years previously 
CC. A. 9, 1858). C. C. Davis 







